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Abstract

Human beings are constantly trying to find the next way to sustain youth and
vitality with new creams, pills, and supplements — it is no wonder the cosmeceutical
industry is one of the fastest growing segments of the personal care industry. Trending
anti-aging nanotechnology derived ingredients such as the infusion of collagen,
hyaluronic acid, resveratrol, honey, coconut oil, and silk therapeutic treatment are but a
small part of the vast explosion in the lucrative “skinceutical” market. Alternative
application utilizing more natural materials in combination with varying medicinal
therapies is certainly gaining momentum partnering both science and naturopath
dualities. This approach is the deliberate utilization of extracting a chemical component
from a natural biomaterial and applying it to all facets of the body for beneficial
therapeutic purposes.

The purpose of this thesis was to examine the historical development of the
cosmeceutical industry (more specifically the resultant nano-cosmeceutical industry
formation) and the use of biomaterials for skincare and its beautifying benefits — focusing
on the anti-aging phenomenon. We aimed to provide an overview of the developing
trend in nanotechnology (i.e. silk protein nanoparticle) in collaboration with natural
biomaterials (i.e. essential oils) and its synergistic effect. We also examined whether
there was substantial evidence that nanoparticles and nanotechnology processes (such as
silk protein encapsulation) coupled with essential oils (such as rosehip oil) truly provided

improved skincare results. The study focused on providing a thorough comparison on



two specific biomaterial entities (silk protein nanoparticles and rosehip oil) relative to
claims substantiated by the cosmeceutical industry with respect to (extrinsic) aging. We
collected and reviewed ingredient lists of products branded with claims providing anti-
aging results composed of “antioxidant” materials and dissected how it was relevant to
the product’s identity, function, and performance.

We aimed at curating a diverse range of information from thirteen products drawn
from companies (ranging in size) with respect to rosehip, silk, and combination based
materials. We summarized the current governing standard applicable to the nano-
cosmeceutical industry and provided guidance to bridge any deficiencies utilizing
existing federal regulatory agencies. Finally, we reviewed newly structured organizations
and Third Party certifications provided direction and assistance toward future nano-
cosmeceutical development with respect to claim substantiation. Due to the extensive
nature of our data collection while cross-referenced with the current and often ambiguous
regulatory landscape — our work was novel in providing a recommended matrix and

regulatory guideline for the cosmeceutical industry relative to product claims.
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Chapter I

Introduction

Back to Basics

As the average lifespan of mankind continues to lengthen due to improved
environmental conditions, advanced medical remedies, continual research in life-
threatening diseases, improved solutions to drug treatment using nanotechnology, and a
better understanding of health/nutrition — the desire to elongate youthful appearance
continues to drive a multi-billion dollar industry.

The demand for the next magic skin care bullet has driven cosmetic companies to
amplify their focus and investments into research and development — more specifically
investing in examining the synergy between natural biomaterials and nanotechnology
advancement. Consequently, it is a fascinating time at the burgeoning cusp of
nanotechnology — examining naturally derived biomaterials, which can be chemically
extracted and amplified for biomedical applications and research. In fact, an online
survey conducted by Harris Poll and commissioned by Kari Gran (of Kari Gran Beauty)
found that “59 percent of women over the age of 35 believe buying green beauty is
important to them, while an even larger percentage - 73 to be exact - of millennial women
seek out cleaner, all-natural products” (“Green Beauty Barometer Survey,” 2016). The

survey polled 1,126 U.S. women (ages 18 and older) from August 9-11 in 2016 and



evaluated beauty categories such as skin care, hair care, makeup, sunscreen, fragrance
and nail care.

Recent studies have seen a surge in improving traditional therapeutic medicinal
treatments with naturally derived biomaterials — providing promising results with
minimal toxicity, decreased side effects, and enhanced desired product delivery. For
example, the restoring properties of essential oils such as rosehip seed oil (rosa

rubiginosa) — extracted from seeds of the rosa canina shrub (Ilyasoglu, 2014).

Aging

Whether it is the Fountain of Youth or the pharmaceutical “magic bullet,”
throughout history, humankind has always sought to obtain the secret to eternal youth.
Therefore, it is this preservation of youth that undoubtedly fuels a rapidly growing multi-
billion dollar cosmetic and biotechnology industry in the United States. While baby
boomers rely on creams and cosmetic surgeries to prevent the inevitable signs of aging,
future generations may have another option — Mother Nature or more specifically the
utilization of biomaterials coupled with modern nanotechnology.

The biology of aging is certainly a complex and multifaceted realm of research.
There are various manifestations of aging, which have ultimately increased the overall
identification of potential therapeutic targets for improving longevity of life. Researchers
often focus on targets affecting the molecular, tissue, and systemic level when evaluating

the aging process. These three targets are exposed to deteriorative effects of various



attributes including oxidative stress and exposure to environmental free radicals, which
contribute to productivity decline, memory loss, and the ultimate outcome of aging —
death (Chondrogianni et al., 2010).

Yet, how do we define and quantify the aging process as an entity? Generally
speaking, researchers have assessed aging as the reduction of epidermal thickness —
resulting from decreased cellular renewal rate brought about by two aging factors:
extrinsic and intrinsic (Puizina-Ivi¢, 2008).

Intrinsic aging factors include physiological components and genetic
predisposition relative to time while extrinsic aging factors include external influences
(such as UV radiation and smoking) (El-Domyati et al., 2002). One of the side effects of
natural extrinsically aged skin is the onset of wrinkles, hyperpigmentation, and general
loss of elasticity due to external damage over time. A study conducted in 2014 evaluated
active ingredients that counteracted changes in the epidermal structure and function —
such as antioxidant sources and natural lipid compounds (Lorencini, Brohem, Dieamant,
Zanchin, & Maibach, 2014). The review provided several studies which concluded in the
significance of preserving hydration with respect to epidermal aging — citing the need for
lipids, fatty acid, and antioxidant resources to counteract loss of buoyancy within the

dermis layer (refer to Figure 1).
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Figure 1. Molecular, cell and morphological changes associated with epidermal aging
(Lorencini et al., 2014)

Whether we’d like to admit it or not — skin is certainly a portal in understanding
our internal well being as well as physical well being. Therefore, this study focused

mainly on extrinsic skin aging relative to skincare products, claims, and regulation.

Drugs (OTC) versus Cosmetics

According to the Food Drug and Cosmetic (FD&C) Act, a drug is defined as ‘an
article intended for use in the diagnosis, cure, mitigation, treatment or prevention of
disease — intended to affect the structure or any function of the body” (U.S. Food & Drug

Administration, 2012).



Moreover, the FD&C Act further defines a cosmetic as “an article intended to be
rubbed, poured, sprinkled, or sprayed on, introduced into, or otherwise applied to the
human body for cleansing, beautifying, promoting attractiveness, or altering the
appearance” (U.S. Food & Drug Administration, 2012). Under the governance of these
two statutory laws, there is a clear distinction between what is considered a
pharmaceutical or therapeutic drug and what is considered a cosmetic compound. This
provided as an effective means of categorizing products for regulatory purposes -- until
modern formulating advances introduced a novel concept of combining (cosme)tic and

pharma(ceutical) drug components, resulting in cosmeceuticals.

Cosmeceuticals

Oddly enough, under the law, the “cosmeceutical” term itself has no meaning
(U.S. Food & Drug Administration, 2012); therefore, regulatory categorization of a
cosmeceutical product can be plagued with a myriad of questions. So to delve into
understanding the cosmeceutical industry, one certainly has to acknowledge two
founding pillars — Raymond Reed and Dr. Albert Kligman. Reed was the founding
member of the U.S. Society of Cosmetic Chemists, when he first coined the term
“cosmeceutical” while trying to describe the combination of an active ingredient within
the realm of cosmetics (Reed, 1962). Reed’s initial definition rested on four harmonizing
points regarding cosmeceuticals:

1) Whether it is a scientifically designed product intended for external application to



the human body?
2) Whether it produces useful, desired result?
3) Whether it has a desirable aesthetic properties?
4) Whether it meets rigid chemical, physical and medical standards (Reed, 1962)

While in the mid 1990s, Kligman expanded the definition of cosmeceuticals to
incorporate prescription strength and medicinal properties (A. Kligman, 2006) - invoking
the discussion of whether the cosmetic product provided proven physiological effect
mirroring a pharmacologically therapeutic entity. More specifically, Kligman introduced
topical products that provided both cosmetic and therapeutic benefits — such as tretinoin,
a topical retinoid for the treatment of photo-damage (A. M. Kligman, Grove, Hirose, &
Leyden, 1986). Important elements Kligman defined when evaluating cosmeceutical
compounds and further assessing its regulatory guidance — is to examine three questions
with respect to product claims:

1) Can the active ingredient penetrate the stratum corneum and be delivered in
sufficient concentrations to its intended target in the skin over a time course
consistent with its mechanism of action?

2) Does the active ingredient have a specific biochemical mechanism of action in the
target cell or tissue in human skin?

3) Are there published peer-reviewed, double-blinded, placebo-controlled,
statistically significant clinical trials to substantiate the efficacy claims? (D.
Kligman, 2000)

The term itself, invoked a myriad of discussion questioning how a defined cosmeceutical
product would be regulated, to what degree would such regulation provide, and who
would be the subject matter experts to define such guidance. This uncertainty poses
many unanswered questions regarding the current autonomy of the unregulated

cosmeceuticals industry - fashioning a profitable business marketing unsubstantiated



“science-derived” product claims.

Therefore, with the advent of medical science for cosmetic purposes essentially
paving a way for a multi-billion dollar empire — the cultivation of a new type of
pharmaceutical and cosmetic hybrid is slowly burgeoning. Yet the term cosmeceuticals

is still quite confusing — as it is often marketed incorrectly.

Current Regulations

At present, the pharmaceutical drug industry has a myriad of regulatory guidelines
(refer to Table 1) to follow with respect to analytical testing and microbial testing with
The International Conference on Harmonisation of Technical Requirements for
Pharmaceuticals for Human Use (ICH) (International Conference on Harmonisation,
2016) providing very specific (scientific and technical) parameters for recommended
validation of assays and compendia organizations like the United States Pharmacopeia
(USP) offering standardized methodology for analysis of chemical substances (United
States Pharmacopeial, 2016) - all governed through the United States Food & Drug

Administration (FDA).



Drug Regulations

In fact, approval of drugs in the United States follows a series of specific steps for
New Drug Application (NDA) and Abbreviated New Drug Application (ANDA)
(Handoo, Arora, Khera, Nandi, & Sahu, 2012). For the purposes of this study, we will
briefly discuss the NDAs approval process as it applies to novel drugs outlined in the
following (U.S. Food & Drug Administration, 2015a) (refer to Figure 2 and Figure 3):

1) Preclinical (animal) testing.

2) An investigational new drug application (IND) outlines what the sponsor of a new
drug proposes for human testing in clinical trials.

3) Phase 1 studies (typically involve 20 to 80 people).

4) Phase 2 studies (typically involve a few dozen to about 300 people).

5) Phase 3 studies (typically involve several hundred to about 3,000 people).

6) The pre-NDA period, just before a new drug application (NDA) is submitted. A
common time for the FDA and drug sponsors to meet.

7) Submission of an NDA is the formal step asking the FDA to consider a drug for
marketing approval.

8) After an NDA is received, the FDA has 60 days to decide whether to file it so it
can be reviewed.

9) Ifthe FDA files the NDA, an FDA review team is assigned to evaluate the
sponsor's research on the drug's safety and effectiveness.

10) The FDA reviews information that goes on a drug's professional labeling
(information on how to use the drug).

11) The FDA’s Center for Drug Evaluation and Research (CDER) inspects the
facilities where the drug will be manufactured as part of the approval process.

12) FDA reviewers will approve the application or issue a complete response letter.
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Figure 2. FDA Drug approval: Pre-clinical and clinical process (U.S. Food & Drug
Administration, 2015b)



Who reviews new drug submissions?
A team of CDER physicians, statisticians, chemists, pharmacologists, and other
scientists review the drug sponsor’s data and proposed labeling of drugs.
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Figure 3. FDA Drug approval: NDA review and post-marketing (U.S. Food & Drug
Administration, 2015b)

Cosmetic Regulations

Safety
In contrast, however, under the FD&C, regulation of cosmetic products (refer to
Table 1) currently does not require FDA approval before they are marketed to consumers
- with the caveat of establishing safety as the only critical factor evaluated (U.S. Food &
Drug Administration, 2016). The FDA provides a list of its monitoring practices of

cosmetic products with respect to safety per the following:
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* Use of the Voluntary Cosmetic Registration Program (VCRP) which provides a
database for cosmetic companies to report product formulations

* FDA inspections for proper manufacturing controls and practices, the periodic
purchase and analysis of alerted products

* The Cosmetic Ingredient Review (CIR) expert panel used to assess safety of
cosmetic ingredients based on published data (sources may include utilizing
search engines PubMed and TOXNET)

* Reports from consumers and healthcare providers (U.S. Food & Drug
Administration, 2016)

In addition to those supporting authorities addressed, the FDA collaborates with the
Center for Food Safety and Applied Nutrition (CFSAN) which ensures cosmetic
products are safe and properly labeled per the following regulating and governing
responsibilities:

* Safety of cosmetic ingredients and finished products

* Activities dealing with proper labeling of cosmetics

* Research programs to address possible health risks associated with chemical or
biological contaminants

* Post market and related compliance activities

* Industry and consumer education

* International standard and harmonization efforts (U.S. Food & Drug
Administration, 2016)

Labeling
Currently, the two governing laws for cosmetic products, the FD&C Act and the
Fair Packaging and Label Act (FPLA), both provide minimal enforcement with respect to
legal action — with the FD&C merely prohibiting “the marketing of adulterated or
misbranded cosmetics in interstate commerce” and the FPLA requiring cosmetic
companies to list the ingredients within their product labels (Federal Trade Commission,

2013).
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Under Sec. 301, the FD&C Act considers a product misbranded per the following
(U.S. Food & Drug Administration, 2017a):

Labeling is false or misleading
* Label does not state the following:
o Name and address of the manufacturer, packer, or distributor
o Net quantity of contents
* Required information is not stated prominently, with conspicuousness and in
terms that it is read and understood by consumers under customary conditions of
purchase and use
* Container or its fill is misleading

In addition, under Sec. 602, the FD&C Act provides a defined set of factors which
categorizes a cosmetic product as “misleading” per the following (U.S. Food & Drug
Administration, 2017a):

1. Representations made or suggested
2. Failure to reveal material facts:
a. Material in light of such representations
b. Material with respect to consequences resulting from the intended use

Under 15 U.S.C. 1451-1460, the FPLA governs that all packages and their
respective labels provide consumers with accurate information with respect to quantity of

contents and facilitate value comparisons (U.S. Food & Drug Administration, 2017a).

Ingredient List
In addition to safety and labeling governing laws, a standardized list of registered
cosmetic ingredients is maintained under the International Nomenclature of Cosmetic

Ingredients (INCI) system - which was established in the early 1970s by the Personal
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Care Products Council (Personal Care Products Council, 2016). The INCI list is
reviewed and assessed for safety through the Cosmetic Ingredient Review (CIR)
committee (Cosmetic Ingredient Review, 2010a) which was established in 1976 and
operates under a set of defined procedures (Cosmetic Ingredient Review, 2010b). The
CIR, comprised of scientific, and medical government agencies - catalogues ingredients
under four classifications:

1) Safe as currently used

2) Safe with qualifications

3) Unsafe

4) Insufficient information for a determination (Cosmetic Ingredient Review,
2010b)

With more companies investing in ways to amplify their traditional cosmetic skin care
products, enter nanotech-based formulations.

The hybrid between nanotech and cosmetic products pose new questions of how
to navigate and regulate this new industry with only a minimal percentage out of
thousands of nano-enabled cosmetic products registered and assessment by the Cosmetic
Industry Review panel and Consumer Products Inventory (CPI) for toxicity, properties,
potential exposure pathways, and nanoparticle function (Project on Emerging
Nanotechnologies, 2013). CPI is an online inventory of over 1600 nanotech-based
consumer products that are marketed — a resource available for consumers, regulatory
agencies, and manufacturers to obtain relevant data pertaining to nanoparticle function,

properties, and toxicity (Project on Emerging Nanotechnologies, 2013).
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Guidance Overview

Table 1. Regulato
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3 Nanotechnology Characterization Library

General Claims

Although regulatory guidance seems to morph and adjust along with the current

changing times and improved technologies; what still remains steadfast is establishing the

product’s intended use or claim. The intended use of a product may be established in

various ways as indicated in the following:

* (laims stated on the product labeling, in advertising, on the Internet, or in other

promotional materials. Certain claims may cause a product to be considered a
drug, even if the product is marketed as if it were a cosmetic. Such claims
establish the product as a drug because the intended use is to treat or prevent
disease or otherwise affect the structure or functions of the human body.

* Consumer perception, which may be established through the product's reputation.
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* Ingredients that cause a product to be considered a drug because they have a well-
known (to the public and industry) therapeutic use (U.S. Food & Drug
Administration, 2012)

An example of a product’s intended use statement is with Silk Therapeutics® Purely
Smooth moisturizer which claims to deliver the following: 1) fewer wrinkles and fine
lines, 2) firmer skin, and 3) improved tone (texture and color) through the synergistic
properties of their patented Silk Microcapsule™ Technology with rosehip oil, vitamin C
and sodium anisate (Silk Therapeutics®, 2016). In the example with Silk
Therapeutics®, each intended use claim does not seem to breach that of a therapeutic
drug claim which would provide statements to cure, treat, or prevention a specific disease

according to the FDA. However, codified interpretation still remains unclear.

Intended Use and Warning Letters

Unfortunately, the suggestion that a cosmetic product administers superior effects
as compared to a competing brand/product based on intended use occurs far too often.
Therefore, it is important to differentiate between two types of claims relative to intended
use:

1) Claiming a cosmetic product imbibes certain improving properties based on
ingredients and,
2) Claiming a cosmetic product provides therapeutic drug-like improvements.

Under the FD&C Act (sec. 201), a therapeutic drug claim would include statements of a

product to be used “in the cure, mitigation, treatment, or prevention of disease” (U.S.
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Food & Drug Administration, 2012). The avoidance of specific therapeutic statements
allows cosmeceutical companies the advantage to market and sell products removed from
strict federal regulations compared to drug company counterparts. However, established
guidance which regulates how claims and intended use phrasing is still unclear.
Therefore, it is with good reason why cosmeceutical companies continue to claim
ambiguous therapeutic-like product claims. In fact, clarity in defining verbiage which
classifies therapeutic use remains subjective to FDA inspectors across the board. So how
do we expect companies to comply when clear guidance is still unestablished?

Issued warning letters can often provide some insight in determining what might
be considered a violation to cosmetic claims posing as therapeutic drug claims.
However, the FDA still has yet to provide meaningful guidance regarding specific word

use and inference based on interchangeable phrasing.

Nanotechnology and Nanoparticles

As the goal to formulate and create cosmetic products with optimum skin
absorbance and improved damage repair continues, nanotechnology is rapidly emerging
as an ideal approach to deliver the active of choice transported through smaller drug-
loading modalities with cosmetic formulations. So what really is nanotechnology? At
its very definition, nanotechnology is the fabrication and production of materials with

dimensions of at least 1 to 100 nanometers (nm) (Xia et al., 2003).
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Figure 4. Nanoparticle drug delivery systems with relation to other scales (Wilczewska,

Niemirowicz, Markiewicz, & Car, 2012)

Nanostructures are often touted as barely visible structures to the naked eye (refer to

Figure 4) - offering impactful and highly discernible performances with a wide range of

applications and profound use. The manifestation of nanostructures continues to infiltrate

the cosmetic industry — with some common classifications under nanoliposomes,

nanofibers, nanoemulsions, and even nanopigmentation (Ajazzuddin, Jeswani, & Jha,

2015). Traditionally speaking, nanoparticles are often categorized as either lipid-based

or polymer-based (refer to Figure 5).
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Figure 5. Nanoencapsulation strategies for essential oils (Bilia et al., 2014)

The use of nano-scaled engineered materials coupled with cosmetics functionalities have
provided a range of amplified benefits, including increased transparency and solubility
(Nohynek & Dufour, 2012) in addition to the possibility of quantifiable risks. With such
intrinsic unknown risks posed, the concern of developing and deploying these
revolutionary hyped structures with little regard to regulation can be unsettling. Gone are
the days of traditional drug delivery systems, as new developments in engineering
nanostructures employing varieties like liposomes (with its delivery benefits)
encapsulating a drug active to fight diseases of all ailments (Cheema et al., 2007) - echo

this research movement to look toward the future with the utilization of micro entities in
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collaboration with biomaterials such as essential oils (for example rosehip oil).
Therefore, the question still remains about the innate guidance of nanotechnology-based
processes and whether there are potential risks being evaluated due to minimal or lenient
regulation as compared to the stringent drug industry (Thayer, 2005).

One critical discussion is the potential health risks associated with nanotech-based
products — such as its absorptive properties as it penetrates the human body through the

epidermis (refer to Figure 6) and its unknown effects (Wilson, 2006).

Potential routes of penetration of nanoparticles

Sweat pore Stratum corneum

Viable epidermis

Subepidermal

capillary Sebaceus gland

Sweat duct

Sweat gland
Dermal papilla

Figure 6. Skin nanoparticle drug delivery takes place in three major sites: stratum
corneum surface through intracellular (2) and intercellular (4) penetration, furrows (1),

and openings of hair follicles (3). The nanoparticles are shown in violet (Bilia et al.,
2014)

However, a recent assessment (refer to Figure 7) detailed that the impact of nanomaterial

on human health remained largely speculative compared its larger particles (Robichaud,
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Tanzil, Weilenmann, & Wiesner, 2005). Therefore, the need to develop methods and
systems that would provide impactful assessment of claims with respect to nano-based

products is critical.
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Figure 7. Risk assessment of Nano versus Non-nano materials (Robichaud et al., 2005)

Regulating Nanotechnology

In June 2014, the FDA released a document, which presented an overview of
nonbinding recommendations to guide the industry with respect to safety of
nanomaterials in cosmetic products (U.S. Food & Drug Administration, 2014b). Yet, the
document itself is prefaced with the following statement — proof of the remaining
uncertainty that prevails within the nano-cosmeceutical industry:

“This guidance represents the Food and Drug Administration's (FDA’s) current thinking
on this topic. It does not create or confer any rights for or on any person and does not
operate to bind FDA or the public. You can use an alternative approach if the approach
satisfies the requirements of the applicable statutes and regulations. If you want to discuss
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an alternative approach, contact the FDA staff responsible for implementing this
guidance. If you cannot identify the appropriate FDA staff, call the telephone number
listed on the title page of this guidance” (U.S. Food & Drug Administration, 2014b).

While regulation is relatively mild, various forums and organizations have been initiated
in order to address the lack of consistency within the industry. Enter the FDA
Nanotechnology Task Force, which recognizes a number of challenges associated with
nanotech-derived products catalogued under its regulatory umbrella, including cosmetic
containing nanoscale ingredients (U.S. Food & Drug Administration, 2007). Formed in
August 2006, the task force addressed the following regulatory policy gaps and health
effects relative to the nanotech communities. A press release in 2006 provided the
preliminary framework for the initial elements of the task force and its obligations in
which the organization would provide the following:

* Chair a public meeting to help the FDA further its understanding of developments
in nanotechnology materials that pertain to FDA-regulated products, including
new and emerging scientific issues such as those pertaining to biological
interactions that may lead to either beneficial or adverse health effects.

* Assess the current state of scientific knowledge pertaining to nanotechnology
materials for purposes of carrying out FDA's mission.

* Evaluate the effectiveness of the agency's regulatory approaches and authorities to
meet any unique challenge that may be presented by the use of nanotechnology
materials in FDA-regulated products.

* Explore opportunities to foster innovation using nanotechnology materials to
develop safe and effective drugs, biologics and devices, and to develop safe
foods, feeds, and cosmetics.

* Continue to strengthen FDA's collaborative relationships with other federal
agencies, including the agencies participating in the National Nanotechnology
Initiative (NNI) such as the National Institutes of Health (NIH), the
Environmental Protection Agency (EPA), and the United States Department of
Agriculture (USDA), as well as with foreign government regulatory bodies,
international organizations, healthcare professionals, industry, consumers, and
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other stakeholders to gather information regarding nanotechnology materials used
or that could be used in FDA-regulated products.

Consider appropriate vehicles for communicating with the public about the use of
nanotechnology materials in FDA-regulated products.

Submit its initial findings and recommendations to the Acting Commissioner
within nine months of the public meeting (U.S. Food & Drug Administration,
2006)

At present, the task force has provided the initial framework and steps in order to

determine effective regulatory guidance for the development of innovative and safe

nanotech based products. However, within the task force, there still remained a lack of

cohesiveness with respect to addressing the general regulatory factors that would guide

the cosmeceutical industry. Therefore, in 2013, the Nanotechnology Task Force and the

FDA (in collaboration with the National Nanotechnology Initiative, NNI) developed a

regulatory science research plan with the goal to provide leadership which would address

scientific gaps in knowledge, methods, and tools needed to make regulatory assessments

relative to nano-based products (U.S. Food & Drug Administration, 2013a). The group

assessed goals and needs of the following categories for nano-based products:

Physico-chemical characterization

Nonclinical models

Risk assessment, risk communication, and risk characterization (U.S. Food &
Drug Administration, 2013a).

Then, in June of 2014, the FDA provided the industry (manufacturers, suppliers,

and importers) with nonbinding recommendations in evaluating products that involve the

9% ¢

“application of Nanotechnology”, “nanotechnology products” or involving materials

“manufactured in the nanoscale range” (U.S. Food & Drug Administration, 2014a). The
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document detailed the following points to be considered when looking to approve
products manufactured after 2014:

1) “Whether a material or end product is engineered to have at least one external
dimension, or an internal or surface structure, in the nanoscale range
(approximately 1 nm to 100 nm)” (U.S. Food & Drug Administration, 2014a)

2) “Whether a material or end product is engineered to exhibit properties or
phenomena, including physical or chemical properties or biological effects, that
are attributable to its dimension(s), even if these dimensions fall outside the
nanoscale range, up to one micrometer (1,000 nm)” (U.S. Food & Drug
Administration, 2014a)

From a clinical perspective; the Nanotechnology Task Force/FDA partnered with
National Institute of Standards and Technology (NIST) and the National Cancer
Institute’s Nanotechnology Characterization Laboratory (NCL) to better understand
biological interactions of nanoparticles through preclinical efficacy and toxicity studies
(National Cancer Institute, 2016). Yet, there are still ongoing questions as to whether
these organizations will or have become reliable resources, which validates the state of

claims for the nanotech industry.

Silk Biomaterial

In more recent findings, scientists have determined that silkworm (bombyx mori)
cocoons contain antioxidant properties — which has greatly fueled the increased interest in
the study of harnessing this biomaterial for cosmetic purposes. This study evaluated its

biomechanical properties and its enduring effect on both the research and cosmetic
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communities. However, it is important to note the origins of the early discovery days, its
commodity for trade, and its route to becoming today’s scientifically studied material .

As such, we begin with the journey of the silk trade and its direct or indirect
influence upon the medical field -- from the days of Louis Pasteur and bacterial infection
to the early nineteenth century examining the biomaterial as suture potential. As
scientists and physicians alike examined its biocompatibility properties, its benefits for
controlled release as a drug delivery platform for a myriad of uses have become a popular
topic of research. In fact, different silk components provide unique function as

represented in Table 2.

Table 2. Function and Definition of Silk components (Nikitakis & Breslawec, 2014)

Component Function Definition
— . Protein filament produced by the silkworm, Bombyx mori
Fibroin Bulking agent which together with Sericin composes Silk
— Hair/Skin Hydrolysate of Fibroin derived by acid, enzyme or other
Hydrolyzed Fibroin Conditioning with Sericin composes Silk. method of hydrolysis.
.. Hair/Skin Hydrolysate of Sericin derived by acid, enzyme or other
Hydrolyzed Sericin Conditioning method of hydrolysis
. Hair/Skin Hydrolysate of silk protein derived by acid, enzyme or
Hydrolyzed Silk Conditioning other method of hydrolysis
- Hair/Skin Protein isolated from the silk produced by the silkworm,
Sericin o .
Conditioning Bombyx mori.
Silk Bulking agent Fibrous protein obtained from cocoons of the silkworm.
Silk Extract Skin Conditioning | Extract of silk fiber
. Bulking agent/ . . .
Silk Powder Skin Conditioning Finely pulverized silk
Silkworm Cocoon Skin Conditioning/ Extract of the cocoon of the silkworm, Bombyx mori.
Extract Humectant
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Silk Biomaterial: Composition

Generally speaking, silk is a protein copolymer spun into fibers through
Lepidoptera larvae or cocoons produced through spiders, scorpions, and silkworms
(Altman et al., 2003). Most commonly available, silkworms (bombyx mori) produce
cocoons made of protein-based silk fibroin (SF) core filaments and the surrounding
antigenic gum-like protein silk sericin (SS) material (Altman et al., 2003) at 75% and
25% = 5% of raw silk, respectively (Zhang et al., 2011). In addition, in 1988, silk in
Bombyx mori was further evaluated and determined to contain other natural components

and inorganic matter (refer to Table 3).

Table 3. Composition of silk in Bombyx mori (Gulrajani, 1988)

Component %
Fibroin 70-80
Sericin 20-30
Wax matter 0.4-0.8
Carbohydrates 1.2-1.6
Inorganic matter 0.7
Pigment 0.2
Total 100

Silk fibroin is one of the strongest natural fibers — consisting of a heavy chain
(Fib-H) at approximately 390 kilo Daltons (kDa) (refer to Figure 8a and Figure 8b) and a
light chain (Fib-L) at approximately 26 kDa connected by a disulfide bond and

glycoprotein named P25 (at 30 kDa) (Zhou et al., 2000). The heavy chain portion
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contains a repetitive amino acid sequence of glycine (46%)-alanine (29%)-serine (12%)
(Heslot, 1998), which self-assemble into strong hydrogen bond B-sheets in the presence
of water (Altman et al., 2003). It is these stacked B-sheets (refer to Figure 9) that provide
the protein-based material its robust mechanical property: insulation, water absorbency,

and thermo tolerance (Mondal, Trivedy, & Nirmal Kumar, 2006).
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a) Total number of amino acids: 5263 b)
Molecular weight: 391,593 da

Amino acid | # Residues | Mol %
Ala (A) 1593 30.3%
Arg (R) 14
Asn (N) 20
Cys (C) 5
GIn (Q) 10
Gly (G) 2415 45.9%
His (H) 5 0.1%

lle (1) 13 0.2%
Leu (L) 7 0.1%
Lys (K) 12 0.2%
Met (M) 4 0.1%
Phe (F) 29 0.6%
Pro (P) 14 0.3%
Trp (W) 1" 0.2%
Val (V) 97 1.8%
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Figure 8. a) Amino acid composition of heavy chain of silk fibroin, b) Chemical
structure of abundant amino acids in silk fibroin (Murphy & Kaplan, 2009).
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Figure 9. Silk fibroin B-sheet amino acid structure (Gly-Ala-Gly-Ala-Gly-Ser)s (Murphy
& Kaplan, 2009)
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Likewise, silk sericin contains an amino acid composition of serine (37%)-glycine
(17%)- aspartate (16%) but is often selectively removed as a byproduct from fibroin
during the silk manufacturing process (Heslot, 1998). Silk sericin protein has also been
found to provide valuable attributes such as oxidation and UV resistance and chemo-

protective properties (Mondal et al., 2006).

Silk Biomaterial: Biocompatibility

In addition to its fractionated components (refer to Table 3) offering protective
and beneficial attributes; silk fibers, as a complete unit - provides potential biomedical
uses with its demonstrative biocompatibility. A study conducted in 2003 evaluated the
immune response activation by silk fibers with low-level inflammatory potential and no
significant macrophage activation with sericin proteins (Panilaitis et al., 2003). However,
the study observed significant tumor necrosis factors (TNF) released by fibroin particles
but attributed the macrophage activation as a response to insoluble physical particulates
(of varying size range and chemical composition) as opposed to a response mediated by
actual silk (Panilaitis et al., 2003). Furthermore, a study conducted in 2005 determined
that purified silk and implementation of improved fibroin isolation purification protocols
resulted in minimal inflammatory responses — also suggesting biocompatibility (Meinel et
al., 2005). Moreover, due to its overall physical and chemical elements, silk fibroin has

been a widely researched candidate for drug delivery application (Liu, Zhang, Xu, &
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Ouyang, 2009). In 2010, researchers evaluated silk protein spherical nanoparticles and
explored its therapeutic potential as a drug delivery system through cellular uptake and
control (Kundu, Chung, Kim, Tae, & Kundu, 2010). Imaging analysis and in vitro
release assay results indicated silk fibroin protein were nontoxic — offering
biocompatibility and good degradability as a potential carrier for drug delivery (Kundu et
al., 2010). Finally, a vitamin E-loaded silk fibroin nanofibrous mat was evaluated for its
possible use in skin care applications (Sheng et al., 2013). The results concluded that the
vitamin E-loaded silk fibroin nanofibrous mats provided cell protection from oxidative
stress induced by hydroperoxide — offering a novel potential for skin care product
development (Sheng et al., 2013). The 2013 study was a complementary evaluation from
a previous study, which concluded similar results using vitamin C-loaded silk fibroin

nanofibrous mats (Fan et al., 2012).

Silk Biomaterial: Nanoparticle

Due to its previously discussed low immunogenicity and biocompatibility,
development of silk-based nanoparticles for drug delivery purposes is gaining
considerable attention and research momentum. Moreover, silk-based nanoparticle
engineering entails mild laboratory preparation and offers considerable flexibility with
respect to overall construction (in particle size and chemical concentration). Two

identical silk nanoparticle methods were employed in separate research laboratories (refer
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to Figure 10) (Rockwood et al., 2011) and (refer to Figure 11) (Wongpinyochit, Johnston,

& Seib, 2016) due to its simplicity.

Bombyx mori silk Cut cocoons and dispose Boil cocoons for 30 min in Rinse fibers for 20 min 3
cocoons of worm 0.02 M Na,CO, times

A4 I

o
e

Squeeze out excess water  Add 9.3 M LiBr on top of
and allow to dry overnight  silk fibers and incubate at

60°Cfordh Add silk/LiBr to dialysis Dialyze against ultrapure
cassette water for 48 h

»-‘».
L

Remove silk solution from Centrifuge twice Store at 4 °C
cassette

Figure 10. Silk fibroin extraction procedure (Rockwood et al., 2011)
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Dispersed Silk
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Figure 11. Reverse engineered silk solution and silk nanoparticles (Wongpinyochit et al.,
2016)

Silk Biomaterial: Safety

Overall, based on a thorough assessment, the Cosmetic Ingredient Review (CIR)
committee concluded that eight silk protein ingredients (this included fibroin and sericin)
were safe for the use of cosmetics based on toxicity, depigmentation, cell proliferation,
reproductive and developmental toxicity, irritation, phototoxicity, and immunological
responses (CIR, 2016g). Now, the question still remains whether the CIR assessment

may prove to be substantial with respect to regulation and as a validating metric.
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Rosehip Oil

Scientific studies have shown that fruits of Rosa canina L. (known as rosehip)
have been used for the treatment of various disorders, diseases, and medical ailments
(Wenzig et al., 2008). Rosehip seed oil has been the subject of considerable clinical
research and shown exceptional properties in reducing hyperpigmentation of scars
(Valeron-Almazan, Gomez-Duaso, Santana-Molina, Garcia-Bello, & Carretero, 2015).
Among the more than 120 (and growing) rose species - Rosa canina L. (rosehip oil) is

one of the most cultivated for its economic value in Turkey (refer to Figure 12).

——1 Hypanthium
(shells)

Achenes containing
single seeds

Figure 12. Botanical anatomy of a rosehip (shell and seed) (Winther, Campbell-Tofte, &
Hansen, 2016)

Rosehip Oil: Composition

The overall chemical composition of Rosa canina can vary depending on various

factors: cultivation practice, regional growth of the plant, maturity of the plant, phases of
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biosynthesis of different Rosa species, and its overall storage. In fact, different rose

components provide unique function as represented in Table 4.

Table 4. Function and Definition of Rose components (Nikitakis & Breslawec, 2014)

Component

Rosa Canina Fruit Extract

Function

Skin Conditioning

Definition

Extract of the fruit of Rosa canina. It is also defined as a
hydroglycolic extract (water/butylene glycol) of 0.65%
(maximum percentage) Rosa Canina Fruit Extract.

Rosa Canina Bud Extract

Skin Conditioning

Extract of the buds of Rosa canina.

Rosa Canina Flower Fragrance Is the petals of the flower of Rosa canina.
Rosa Canina Flower Extract Astringent Extract of the flowers of Rosa canina.
Rosa Canina Flower Oil Skin Conditioning/ Volatile oil obtained from the flowers of Rosa canina.
Fragrance
. Skin Conditioning/ | Powder obtained from the dried, ground flowers of Rosa
Rosa Canina Flower Powder . .
Anti-acne canina.
Rosa Canina Fruit Astringent Fleshy fruit of Rosa canina.
Rosa Canina Fruit Juice Astringent Liquid expressed from the hips of Rosa canina.

Rosa Canina Leaf Extract

Skin Conditioning

Extract of the leaves of Rosa canina.

Rosa Canina Seed

Skin Conditioning

Seed of Rosa canina.

Rosa Canina Seed Extract Skin Conditioning/ Extract of the seeds of Rosa canina.
Humectant
Rosa Canina Seed Powder Exfoliants Powder obtained from the dried, ground seeds of Rosa

canina.

A study looking at differing chemical compositions of the Rosa species was

conducted evaluating the following components: total phenolic amount, ascorbic acid,

total soluble solids, total dry weight, total fat, fatty acids, pH, acidity, moisture, fruit

color, and micro/macro elements (Ercisli, 2007). Ercisli concluded Rosa canina

contained the highest total phenolic content of roughly 96 mg gallic acid equivalents
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(GAE) per gram of dry weight (refer to Table 5), a total fat content of 1.78%, and
possessed a dominant presence of fatty acid (refer to Table 6) with linoleic and -
linolenic acid (ALA) (refer to Figure 13) constituting a major portion (Ercisli, 2007). In
addition to its total phenolic GAE profile, high concentrations of vitamin C (ascorbic
acid) and flavonoids (refer to Table 7) have been examined in Rosa canina and other

Rosa species (Nadpal et al., 2016).

Table 5. Total Phenolic Content of Rosa Species (Ercisli, 2007)

Species Total phenolics Ascorbic acid
(mg GAE/g DW) (mg/100 ml)
Rosa canina 96 880
Rosa dumalis subsp. boissieri 84 943
Rosa dumalis subsp. antalyensis 85 864
Rosa villosa 13 727
Rosa pisiformis 79 811
Rosa pulverulenta 94 923
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Table 6. Bioactive properties of Rosa canina (Winther et al., 2016)

Compound
type

Compound
name

Systematic nomenclature
and lipid number*

Triterpene acid

FAs

Galactolipids

Ursolic acid'®
Oleanolic acid'®
Betulinic acid'®
Lauric acid'?®°
Myristic acid?®?*
Palmitic acid'®?'
Palmitoletic acid?*?'
Stearic acid?*?'
Oleic acid?®?!

Linoleic acid'*?'

o-Linolenic acid'*%

Arachidic acid'*?
Behenic acid®
Docosadienoic
acid'?

GOPOs

Dodecanoic acid (C 12:0)
Tetradecanoid acid (C 14:0)
Hexadecanoic acid (C 16:0)

(C l16:1 ®-7)

Octadecanoic acid (C 18:0)

(C 18:1 ®-9)

All<is-9, |1 2-octadecadienoic acid
(cis-C 18:2 -6)
All<is-9,12,15-octadecatrienoic
acid (cis-C 18:3 ®-3)
Eicosanoic acid (C 20:0)
Docosanoic acid (C 22:0)
All<is-13,16-docosadienoic acid
(cis-C 22:2 @-6)
(25)-1,2-di-0-[(9Z,122,152)-
octadeca-9- | 2- | 5trienoyl]-3-
0-B-D-galactopyranosyl glycerol

Table 7. Total phenolic, flavonoid and vitamin C content in R. canina and R. arvensis
extracts (Nadpal et al., 2016)

Extracts Content®
Total phenolics (mg Total flavonoid (mg Vitamin C (mg/g
GAE/g of dw) QE/g of dw) of dw)
R. canina
WEF 746 +£3.08 b 1.22+0.02 f 1.96+0.18 b
WD 61.0+3.37c 1.14+0.04 fg 2.09+£020b
MF 50.9+3.60 c 0.65+0.03 h 1.87+0.14 b
MD 50.3+2.26c¢c 0.63+0.04 h 1.83+0.17 b
P 96.2+435a 2.94+0.02b 3.73+0.03 a
] 11.9+0.84 ef 0.61+0.03 h 0.56 £0.05 c
R. arvensis
WF 6.63+0.56 g 2.24+0.05c 0.13+£0.01 f
WD 9.75+0.27 f 1.14£0.02 g 023 +0.01e
MF 13.8+0.61 e 4.55+0.10 a 0.32+0.02d
MD 18.7+0.23d 1.48+0.01 e 042 +£0.03 c
P 9.54+0.67 f 1.76 £0.06 d 0.22+0.02e
] 740+ 0.65¢g 4.26+0.05 a 0.14+0.00 f
] - jam extract; MD - methanol extract of air-dried rose hips; MF - methanol
extract of fresh rose hips; P - purée extract; WD - water extract of air-dried rose
hips; WF - water extract of fresh rose hips.
? Values are means * SD of three measurements. Means within each column with
different letters (a-h) differ significantly (p < 0.05).
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Figure 13. Alpha linolenic acid (ALA) (Pubchem, 2017)

Fatty acid (FA) composition of the rosehip seed was evaluated in 2014 and
characterized to have approximately 35.9-54.8% of linoleic acid, 16.6-26.5% of a-
linolenic acid, and 14.7-22.1% oleic acid (Ilyasoglu, 2014; Ozcan, 2002; Szentmihalyi,
Vinkler, Lakatos, Illés, & Then, 2002; Zlatanov, 1999) in addition to galactolipid
[GOPO;(2S)-1,2-di-O-[(9Z,12Z,15Z)-octadeca-9-12-15-trienoyl]-3-O-p-d-

galactopyranosyl glycerol] (Larsen, Kharazmi, Christensen, & Christensen, 2003).

Rosehip Oil: Biocompatibility and Clinical Efficacy

A thorough review was conducted in 2008 to evaluate pharmacological efficacy

and clinical effects of Rosa canina. The review found various literatures indicating high
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antioxidant activity and anti-inflammatory results via analytical assays conducted
utilizing FRAP, TEAC, and CAAP with indications that the phenolic portion provided as
a contributing factor to its antioxidant properties (Chrubasik, Roufogalis, Miiller-Ladner,
& Chrubasik, 2008) and its anti-mutagenic/anti-carcinogenic effects (Kiliggiin & Altiner,
2010). Another review (C. Fan, Pacier, & Martirosyan, 2014) aimed at presenting the
functional, medical, and physiological properties of rosehip determined that the
abundance of ascorbic acid in Rosa canina (880mg/100mL) (Ercisli, 2007) and a
bioactive compound identified as galactolipid (GOPO, refer to Figure 14) had also
attributed to its biochemical antioxidant activity, anti-carcinogenic and anti-inflammatory
effects (Larsen et al., 2003). Furthermore, various studies have demonstrated that rosehip
and GOPO reduced inflammatory responses in differing in vitro cellular models
(Schwager, Hoeller, Wolfram, & Richard, 2011) and that the Rosa canina extract

contributed to immunomodulatory properties in vivo (Lattanzio et al., 2011).

OH
CH,OH
(0]
O
HO \QH2 O
OH — — —_ _CH,
H=C—=0
HZC_O\[(\/\/\/\—/\—/\—/\
CH,
(0]

Figure 14. Chemical structure of the antiinflammatory galactolipid 1 isolated from
rosehip (Larsen et al., 2003)

Although there is certainly a significant amount of information and research that
has been performed on each component, attaining both authenticated and regulated data

can be challenging. At present, there seems to be a lack of a validated and harmonized
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assembly for policy makers, industry professionals, and general consumers to utilize with
respect to ascertaining exact ingredient knowledge and the authenticity of product claims.
Being able to navigate the barrage of research and studies performed with relevance to
determining a product claim is still a challenging and cumbersome deficiency within the
industry. Therefore, throughout this study we will examine all relevant research
performed that is applicable to our determination of whether a product is correct in its

established claim.

Evaluating Components and Testing

The restoring properties of essential oils such as rosehip seed oil (rosa
rubiginosa) — extracted from seeds of the rosa canina shrub (Ilyasoglu, 2014) — is rapidly
becoming a staple within the intermixing backbone of skincare products. Moreover,
application of essential oils in collaboration with nanotechnology was evaluated in a
study published in 2016 which observed the stabilizing effects of nano-encapsulation of
rosehip oil (RHO) and found that it decreased UVA and UVC oxidation of the oil itself
(Contri et al., 2016).

It is also important to recognize that as generations become more cognizant of the
beneficial properties present in plant and natural based materials — the growing awareness
of consumers and its impact on biomaterial based drugs and cosmetics continue to
increase. The growing phenomenon within the cosmetic industry and beauty industry is
to tout claims of ingredients providing anti-aging effects grounded by antioxidant

properties. Consumers continue to purchase expensive creams and serums that are
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riddled with labeled hot terms such as “antioxidant fruit extract” or “anti-aging results
using antioxidant ingredients from free radicals” — not necessarily having definable proof
of what that necessarily entails. So we ask - what does that really mean? Are there
validated assays or methods that can evaluate an ingredients antioxidant benefits or

properties?

Viable Testing (In-house and Third Party)

As discussed earlier, with respect to aging factors, the deteriorative effects of
environmental free radical exposure is a critical component when examining compounds
with the potentiality to provide protection from said elements. The antioxidant values of
biological samples listed are expressed in ORAC (Oxygen Radical Absorbance Capacity)
units (Wayner, Burton, Ingold, & Locke, 1985) which is often used as a ranged scale to
measure antioxidant capacity levels by the National Institute on Aging (NIA) at the
National Institute of Health (NIH). Currently, one of the advantages of using the ORAC
scale is to evaluate antioxidant capacities. The ORAC assay quantifies peroxyl radical
absorbing capacity of antioxidants in serum or biological samples with the use of a
fluorescent probe or indicator protein, B-phycoerthrin (B-PE) (Cao, Alessio, & Cutler,
1993). The loss of fluorescence of B-PE is an indication of the extent of damage from its
reaction with the peroxyl radical. The protective effect of an antioxidant is measured by
assessing the area under the fluorescence decay curve (AUC) of the sample as compared

to that of the blank in which no antioxidant is present (Cao et al., 1993).
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However, there is still considerable debate on the effectiveness and value that the
ORAC scale provides. This study will provide evaluation as to whether the ORAC scale
and developing methods may prove as a beneficial metric in validating cosmetic claims
with respect to antioxidant and anti-aging properties.

Moreover, varying analytical assays have been developed to measure the
antioxidant power or its capacity for resisting oxidative effects, which is often generated
through environmental stresses and traditional signs of aging — these assays include the
Ferric Reducing Ability of Plasma (FRAP) (Benzie and Strain 1996), Trolox equivalent
antioxidant capacity (TEAC), and chemiluminescence analysis of antioxidant power
(CAAP). These analytical assays may provide as a critical and reliable metric when
determining truthful claims. Our study will evaluate whether companies utilize these
similar analytical assays through internal testing or through the use of third party

laboratories.

Outsourced Third Party Testing

Skin hydration is a component that can affect the aging process. Therefore,
providing quantifiable proof whether skincare products used to promote continual skin
hydration is effective and successful can be a resourceful tool. However, internally
performed testing can often be criticized for their unbiased means of providing robust and

neutral data.
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As a result, third party or contract laboratories can often offer unbiased testing
services as well as an additional array of assays. Outsourced companies, such as
Bioalternatives (Bioalternatives, 2017) offer multiple validated (in vitro and ex vivo)
assays and models that evaluate various aging effects based on ingredients used in
cosmetic formulations which can measure the following:

* Skin aging

* Skin hydration and reinforcement of the skin barrier function
* Skin firmness and cohesion

* Skin protection and defense
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Chapter II

Methods

The purpose of this study was to evaluate overall claims presented by companies
(such as delivering optimum absorption while providing functional cosmetic benefits)
with regards to two specific biomaterials (silk nanoparticles and rosehip oil). We
analyzed said marketed claims through the following initial evaluation processing steps:
1) assessed overall claim(s) of the product/company, 2) provided a list of major
ingredients that were relevant to product claim(s), 3) evaluated whether the company
provides significant evidence to support their claims through:

* Clinical data, toxicology data, and case studies

* Patents

* Published scientific literature

* Company website verbiage confirming ingredient applicability
* Use of in-house or third party testing

When relevant, we looked at whether companies provide data to support
antioxidant claims or performed claim specific testing using analytical methods. In
addition, we utilized FDA recommended websites and organizations which provide
material assessment such as the Cosmetic Ingredient Review (CIR).

We begin by providing the minimal assessments mandated by the FDA: safety
and labeling. Under current law practices, a cosmetic product must be deemed safe for

consumers when used according to directions on its established label.

42



Based on information/data gathered (or available), we utilized a categorical rating
system and optimized the system to our current study. In addition, we employed the
design of Stuart Pugh’s selection matrix principles which is a systematic decision making
process for the determination of a best concept, and is used in engineering to score new
design concepts against a baseline design (Pugh, 1991).

Therefore, the following section details the methodology (refer to Figure 21) used

throughout the study.

Curation of Products

As the focus of this study was to look at rosehip, silk, and rosehip-silk
combination based products, we began by identifying specific cosmetic products that
included key terminology (refer to Table 8). Then, through a Google and online beauty
search, we began by selecting skincare products which had an anti-aging and skin
moisturizing focus specifically for the face and body. These products ranged from
serums, moisturizers, creams, lotions, powders, and oils. We coupled our internet search
using online beauty stores (refer to Table 8) applying the same ingredient specific

terminology search.
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Online Search

*  rosehip o silk [1  Google (“Google,” 2017a)
*  rosehip oil * silk sericin O Sephora (“Sephora,” 2017)
e roschip seed e ilk fibroin [l Ulta Beauty (“Ulta Beauty,” 2017)
. . . [1  Dermstore (“Dermstore,” 2017)
*  rosehip seed oil *  hydrolyzed silk " Skinstore (“SkinStore,” 2017)
*  rosa canina * silk (serica) powder "I Beautylish (“Beautyli;h,” 2017)
*  rosarubiginosa * S%lk pro.telns . [J  Bluemercury (“Bluemercury,” 2017)
* rosa damascena * silk amino acid I The Detox Market (“The Detox
*  rosa mosqueta * silk extract Market,” 2017)

Selection of Products

Although the acquired list of rosehip and silk based products was extensive, we

limited our product selection to focus primarily within the United States (U.S.) and U.S

cosmetics. Therefore, all products selected in our assessment were manufactured
through U.S. based companies. As a result, we established our focus on the current

regulatory landscape applied within the U.S industry and its market.

We continued to categorize these products based on four (4) critical categories:

* Type of ingredient focus
o Rosehip or rose based
o Silk
o Rose + silk nanotechnology combo
* The product would include a maximum of thirty (30) ingredients (excluding:
water, fragrances, preservatives, and color ingredients).
* Product must be readily available to consumers

* Size of the company that manufactured the product (large, medium, small).

In order to minimize redundant conclusions for similar products, we selected a

maximum of two (2) companies from each size for each ingredient focus. The intent of
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selecting different company employee sizes was to capture a variety and range of
availability to labor and resources relative to effective product claim substantiation.

We based the size of each company according to definitions established in an
employment and payroll summary published in 2012. The established sizes were as
follows (Caruso, 2015)

* Large (500 or more employees)
*  Medium (100 to 499 employees)
*  Small (99 to fewer than 20 employees)

We determined relative employee size for each company through a Buzzfile
search. The Buzzfile (“Buzzfile,” 2017) website presents a comprehensive company
database which provides detailed public access of companies within the U.S. The
extracted employee number was cross-referenced with a LinkedIn (“LinkedIn,” 2017)
employee count search for each company to establish the categorical company size.

Although the cosmetic and beauty industry contains a vast array of products, we
recognize the possibility that available or identified products specific to our selection
criterion may not be achievable within the confines of company size and the material of

interest.

Communication

Once our list of products were identified, we contacted each company (refer to

Figure 15) through two relevant portals: company email and corporate online form.
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In either email or corporate form sent (refer to Figure 15), we requested
information regarding whether the company would be able to provide data or
documentation to support their product claims with the following:

* (linical data [ClinicalTrials.gov (National Institutes of Health, 2017b)] or case
studies
* Patents (United States Patent and Trademark Office, 1994)
* Published scientific literature
o NIH (National Institutes of Health, 2017a)
o PubMed (National Center for Biotechnology Information, 2017)
o Toxicology Data Network (TOXNET) (National Institute of Health, 2017)
o Company website verbiage confirming ingredient applicability.
* Product testing (in-house or third party)

Dear (insert Company Name),

I was searching on your website to find any information regarding clinical or research data to support your product claims. Would you
be able to direct me to that information or direct me to the correct personnel within your company that can provide that information?

More specifically, | would be interested in (insert Company Product) or any other of your (insert biomaterial focus) containing products.
Any help would be greatly appreciated!

I'm currently working on curating research data with respect to (insert biomaterial focus) products through my Masters project at
Harvard University. Any information that you can provide would be included as a contributor with respect to the populated data. My
research is looking at how the beauty industry supports its product claims through research (if any).

So any information outside of the general statements (from your website) that it provides certain aesthetic changes or improvements to
the skin would be helpful. More specifically whether you review the following:

& Clinical data or case studies

e Patents

e Published scientific literature

&  Provide product analytical testing (in-house or third patty)

The more assistance you can provide with regards to transparency of your product and any studies conducted -- would be greatly
appreciated. Again, I would be including your company in a list of research collaborators if given permission.

I look forward to hearing from you.

Best,
Emily Sudhyadhom

Figure 15. Sample Email/Corporate Form Verbiage.

We allotted for at least a two to three month margin of communication time - in

order for applicable representatives of each company to respond. As access to regulatory
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documentation and scientific data can often be limited to ordinary consumers, the
communication (via email or online corporate form) portal is among the most readily
available tool to determine claim substantiation from each company. Therefore,
company response (or lack thereof) and transparency was factored into our overall claims

substantiation assessment with allowance for legal and proprietary sensitivities.

Collection of Ingredients and Claims

Upon reaching out to each individual company, we began to collect full ingredient
lists and applicable product claims for each assessed product. Ingredient list and stated

claims were collected through company website portals and labeled packaging.

Establishing Safety

To confirm the FDA’s critical criteria of safety, we reviewed all labeled
ingredients listed and used the following recommended programs and organizations (U.S.

Food & Drug Administration, 2016):

* Voluntary Cosmetic Registration Program (VCRP).
* Cosmetic Ingredient Review (CIR)
* Reports from consumers and healthcare providers

We reviewed all current CIR ingredient assessments for safety under four classifications:

1) Safe as currently used
2) Safe with qualifications
3) Unsafe
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4) Insufficient information for a determination (Cosmetic Ingredient Review, 2010b)

In addition, we utilized the Skin Deep® Cosmetic Database (“Skin Deep®
Cosmetics Database,” 2017a) scoring system to provide additional assessment of
individual ingredient safety. Assessment and review of all ingredients established within
the Skin Deep® Cosmetic Database is performed by staff scientists as part of the
Environmental Working Group (EWG) (“EWG,” 2015), a third party organization. The
purpose behind the Skin Deep® Cosmetic Database is to review the safety of products
and its individual ingredients - which is not currently performed by the the FDA or any
regulatory agencies prior to being sold. EWG’s Skin Deep® Cosmetic Database utilizes
data extracted from primary/secondary references and warnings which are based on
available toxicity and regulatory studies. Rigorous safety and hazardous assessment
relative to ingredients, products, and companies are given a hazard score of 1-10 and data
score ranging from None to Robust (refer to Figure 16) (“Skin Deep® Cosmetics

Database,” 2017b).
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Hazard score key:

OD

Low hazard Moderate hazard High hazard

Data score key:

Data availability rating:
the scope of ingredient
Data: safety data contained in

Skin Deep®, and the
Data: Good number 01'c studies
available in the open
Data: Robust scientific literature

Figure 16. EWG’s Skin Deep® Cosmetic Database Hazard Score Key (“Skin Deep®
Cosmetics Database,” 2017b)

Currently, the EWG has identified nine ingredients which are considered non-
harmful as these ingredients have been assigned a hazard score of 1 with robust data
availability - these ingredients include: Aare Avena Sativa (Oat) Kernel Meal, Blue
Green Algae, Cellulose, Colloidal Oatmeal, Honey, Sea Salt, Sodium Chloride, Sucrose,
and Water (“Skin Deep® Cosmetics Database,” 2017b).

Using the Skin Deep® Cosmetic Database, we searched each product (as a
whole) to determine whether it was automatically given a EWG Hazard and data score.
If the product (as a whole) was not pre-identified by EWG within the database, we
manually populated each EWG score reports per EWG’s Build Your Own Report (EWG,

2017) option for each unavailable product - by providing the required information.
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Verifying Cosmetic Labeling

In addition to establishing overall safety, the FDA requires that all products
comply with two basic governing labeling acts (refer to Table 9):

e Federal Food, Drug, and Cosmetic (FD&C) Act
e Fair Packaging and Labeling (FP&L) Act.

Table 9. Cosmetic Labeling Laws (U.S. Food & Drug Administration, 2017a)

Laws Defined As Guidelines \
[J Labeling is misleading or false
Cosmetic is [J Contents or quantity of the container is misleading
Sec. 301, . . .
FD&C Act considered [J Label does not provide the following:
misbranded if: [J Name and address of the manufacturer/distributor
[J Net quantity of the contents of the container.
[J Representations made or suggested
Cosmetic is [J Failure to reveal material facts:
Sec. 602, . . .
FD&C Act considered [J Material in light of such representations
“misleading” if: [J Material with respect to consequences resulting from the
intended use

We reviewed product packaging and labeled ingredients listed per FD&C Sec 301
and 602 - to determine whether each product met minimal proper labeling guidelines

(U.S. Food & Drug Administration, 2017a).
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Exclusion of Irrelevant Ingredients

In order to thoroughly examine and collect relevant data, we eliminated

ingredients that were deemed safe (based upon regulatory assessments and database) and

categorized under the following function:

Solvents

Fragrances/Parfum (refer to Table 10)
Emulsifying/Stabilizing/Binding/Viscosity Agent
Bulking Agent

Surfactants/Solubilizing Agent

Buffering Agent

Preservatives

Color Additives or Colorants (refer to Table 10)

Table 10. Additional Safety Review

Function

Fragrances/Parfum

Description

Safety determined by the Research Institute
for Fragrance Materials (RIFM).

Reference

Part D (Cosmetic
Ingredient Review, 2010b)

Color Additives or Colorants

Safety determined under 21 C.F.R. Part 71.

Part D (Cosmetic
Ingredient Review, 2010b)

These ingredients were eliminated unless explicitly identified as a vital ingredient by the

manufacturer with respect to its product claim. Once primary ingredients to the total

formulation were established, we reviewed each of components through evaluating

available academic publications, clinical studies, patents, warning letters, and third party

certifications.
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Collecting Data

Research and Clinical Data

Applicable and supportive research is a key factor when substantiating claim
relevance. Whether it was through product-specific driven research or ingredient-
specific studies; we began by identifying an extensive catalogue of publications that
included key terminology similar to Table 8, product specific names, product specific
ingredients, and at least four (4) additional relevant claim descriptors per the following
examples:

* Aging

* Antioxidant

*  Composition

* Hydrating

* Moisture

* Skin

* Cosmetic

* Nanotechnology

We utilized online search engines (such as PubMed, NIH, Toxnet, ClinicalTrials) and
CIR assessment in order to populate key research relevant to the following:

* Product of interest
* Each ingredient listed.

We reviewed the total populated search results versus applicable product/ingredient-

specific research to overall claim substantiation in our assessment (refer to Table 11).
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Table 11. Sample Data Search

Relevant Claim

Primary Search Term Descriptor Search Term Relevant Total Search Results

“rosa canina” “aging”

“silk” “hydrating”

“product name”

Patents

In addition, we performed an identical keyword (refer to Table 8) and product
specific search with respect to patents through the United States Patent and Trademark
Office (USPTO) (United States Patent and Trademark Office, 2009), Google Patents
Public Datasets (Google, 2017b), and World Intellectual Property Organization (WIPO)
(WIPO, 2017).

We reviewed total populated product-specific search results versus applicable
product-specific patents to overall claim substantiation in our total (refer to Table 12).

Due to the candid description of information revealed within patents; if a
company filed for product specific patents, we recognized this transparency and applied a

positive scoring toward claim substantiation.

53



Table 12. Sample Patent Search
Key Search Term Total Search Results Applicable Patents

“rosa canina”

“silk”

“product name”

Manufacturer Response

After our initial contact and allotted timeframe transpired, we finalized all
relevant communication with identified companies and grouped whether the
company/manufacturer responded with the following:

* Provided supportive documentation

* Declined to provide documentation to support claim due to proprietary and
commercially sensitive limitations.

* Declined to provide documentation to support claim.

*  No communication response

Product Testing (In-house and Third Party)

In addition to review of the manufacturer’s response, we evaluated whether the
company website, available published literature, or clinical references - offered an insight
to level of testing (internal or through third party laboratories). Again, we grouped
whether the company responded with the following:

* Confirmed testing and provided supportive documentation
* Confirmed testing but declined to provide supportive data due to proprietary and
commercially sensitive limitations.
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* Declined to provide documentation to verify testing.
* No communication response

If the company confirmed testing, we requested whether the company would
elaborate into the type of testing. More specifically, we looked to determine whether
companies performed advanced analytical testing with respect to product claim, clinical
studies, or basic testing under the following:

* Visual/Observation
* Application
*  Smell
If the company confirmed to using analytical advanced testing with respect to product

claims, we inquired insight upon their established methods based on our initial research
list of suggested assays per the following:

* ORAC (Oxygen Radical Absorbance Capacity)

* Ferric Reducing Ability of Plasma (FRAP)

* Trolox equivalent antioxidant capacity (TEAC)

* Chemiluminescence analysis of antioxidant power (CAAP)

If the company did not perform internal testing, we inquired insight to whether utilization
of contract research organizations or third-party labs (such as Bioalternatives) was
employed. Third party laboratories, like Bioalternatives (Bioalternatives, 2016a), often
provide a range of validated methods and models that tests for products in preclinical
development to active ingredients in cosmetic formulations.

In fact, in 2016, Bioalternatives published a study regarding their use of a
developed simple skin model which mimicked the aged epidermis compared to a normal

(or young) dermis layer. The advantage of this in vitro model would give companies
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developing cosmetic skincare products a tool with the features of an aged skin epidermis
- allowing for evaluation of effects of ingredients in their cosmetic formulation. This
model would provide as a control compared to the variability of human volunteers or skin

samples used ex vivo (Bioalternatives, 2016b).

Decision Making

Pugh’s Matrix

Upon completion of our data collection, we employed the concept behind Pugh’s
methodology in order to provide as an aid in the evaluation process looking at multiple
criteria converged into one definitive and quantifiable solution (Pugh, 1991). As this
study involved multivariate analysis of relevant publications, patents, clinical data,
testing, and third party certification - it was critical to synchronize the combined
assessment and provide a standardized approach at determining robust claim
substantiation. The concept behind the Pugh’s decision making process often takes the
form of (refer to Table 13) a matrix which utilizes applicable criteria that is critical in
order to standardize priority with respect to selection and determination. In other words,
products are individually rated relative to a selected baseline with the following score:

* Positive (+) for better or abundant
* Negative (-) for deficient or worse
e Zero (0) for neutral or same.
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This approach provided as an unbiased and quantifiable look at determining claim

substantiation assessment and enabled simultaneous evaluation of multiple requirements.

Table 13. Basic Pugh’s Matrix Design

Criteria 1()];::1;:;5)( Product1 Product2 Product3
Criteria 1 10 0 + - 0
Criteria 2 7 0 - 0 +
Criteria 3 5 0 0 + -
Criteria 4 3 0 + - 0

Sum of (+)’s 0 2 1 1

Sum of (-)’s 0 1 2 1

Sum of (0)’s 4 1 1 2

Weighted (+)’s 0 13 5 7

Weighted (-)’s 0 7 13 5

Score: Weighted (+)’s - Weighted (-)’s 0 6 8 2

For the purposes of our evaluation, we utilized the concept behind the Pugh’s
approach and modified our matrix based on evaluation criterions using weighted values
of a range from one to ten (1-10) - with 10 representing at a high criticality weight and 1
representing at a low criticality weight. Moreover, our goal was to look at the overall
framework (data, regulatory bodies, third party organizations) with the current
cosmeceutical industry and provide a complete assessment to establishing whether claims

were being properly substantiated.
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selected products, we opted to establish a defined Product X. If claim substantiation were
driven by a standardized list of absolutes which were mandated by governing bodies,
Product X would likely include the following ideal minimum requirements (refer to Table

14):

Baseline Product

As the need for a baseline product is certainly warranted in order to evaluate our

Table 14. Baseline Product X

I o I o A

]

]

Product X

Be safe

Meet minimum labeling requirements (FD&C Act; Sec 301 & 602)

Provide reasonable claim

Include full ingredient list on packaging

Provide at least one research publication (per product specific or for each ingredient listed)
that supports product claim.

Provide at least one relevant clinical study (per product specific or for each ingredient
listed) that supports product claim.

Confirms claim specific testing (in-house or third party)

Manufacturer provide full communication and transparency to academic/industry/beauty
professionals and consumers

This list (refer to Table 14) of minimum requirements was used as our baseline in order

to evaluate our selected list of products.

letters, and unidentified ingredients were included within the matrix to provide as an

Additional Components (Positive and Negative)

In addition, factors such as available third party certification, regulatory warning

additional component with respect to claim substantiation.

58




Third party certification can often provide significant support in confirming
specific claim aspects. We reviewed whether each company was verified with Third
Party Certification for the following:

* Safety
o EWG Verified/Skin Deep® Database (“Skin Deep® Cosmetics
Database,” 2017a)
o Think Dirty® (Think Dirty, 2015)

We utilized the Think Dirty® app, a mobile application founded in 2012 which
provides consumers with a “on the go” tool in understanding ingredients with respect to
their personal care products. Think Dirty focused exclusively on the chemical content of
each product in question and utilized a rating system based on documented risk of
carcinogenicity, developmental/reproductive toxicity, allergenicity, and immunotoxicity
(Think Dirty, 2015).

Moreover, the Think Dirty® app performs its evaluation in collaboration with an
advisory board within relevant fields such as medical, environmental, safety, and
toxicology areas. In addition, Think Dirty® works closely with the “FDA, Health
Canada, European Medicines Agency, Environment Canada, the US Environmental
Protection Agency and other related government and not-for-profit agencies” and
“rigorous third party certifiers” (Think Dirty, 2012).

As regulatory warning letters are considered as an undesirable criteria, we
reversed the scoring of the (+)’s and (-)’s to accurately include the supplementary
component in the matrix. In other words, a higher amount of regulatory warning letters

as compared to the baseline product would receive a negative (-) score and lower amount
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of regulatory warning letters provided as compared to the baseline product would receive
a positive (+) score. In addition, any product specific warning letters uncovered were
given a higher weighted score relative to a general company warning letter.

Finally, unidentified or irrelevant ingredients examined that do not have
significant bearing on overall product performance based on substantiated claim will also
be included within the decision making matrix (refer to). In other words, a higher
amount of unidentified or irrelevant ingredients as compared to the baseline product
would receive a negative (-) score and a lower amount of unidentified or irrelevant

ingredients as compared to the baseline product would receive a positive (+) score.

Evaluation Criterions
Next, we began by formatting our decision making matrix with the left column
comprised with the evaluation criterions used (refer to Figure 17). The criterions are
represented as broad concepts that were evaluated per the following:

* Safety & Labeling (refer to Table 29)

e Examining Products (refer to Table 30)
References (refer to

e Table 31)

* C(linical (refer to Table 32)

* Product Testing (refer to Table 33)

* Manufacturer Response (refer to Table 34)
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* Patents (refer to Table 35)

* Additional (Positives) (refer to Table 36)
o Third Party Certification

* Additional (Negatives) (refer to Table 37)
o Regulatory warning Letters
o Unidentified Ingredients

Product Number

High Claim
iteris Yeseri i
Criteria Deseription (Product X) Sample Sample 1 z 3
Product Product
o + =
Safety & Labeling
[} + -
0 + -
Examining Products
Ingredients (] + -
Product Specific 0 + -
References
Ingredient Specific (1] + -
Product Specific 0 + -
Clinical
Ingredient Specific 0 et -
Manufacturer Information o + =
Manufacturer Resp Manufacturer Information 0 + -
Product Specific o + =
Patents
Ingredient Specific 1] + =
Additional (Positive) Third Party Certification 1] + -
‘Warmning Letters (General Company) o - +
Additional (Negative) |Warning Letters (Product Specific) (i} - +
Unidentified Ingredients (1] + -
Sum of (+)’s 0 14 2 1] 1] 1]
Sum of (-)s 0 2 14 0 (1] (1]
Sum of (0)s 16 0 0 o o o
Weighted Sum Positives 0 G0 20 0 1] 1]
Weighted Sum Negatives 0 20 60 o o o
Score: Weighted Positives - Weighted Negatives 0 40 -40 1] 1] o

Figure 17. Modified Pugh’s matrix

Vance Metric

In an effort to substantiate claims related to each product, we then created a
metric table similar to a study in 2015 (refer to Table 15) - based on information/data
gathered (or available). The table provided a categorical rating system of 1-5 (Vance et

al., 2015). We optimized the table in collaboration with our Pugh’s matrix for our current
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study. In other words, our optimized design utilizes the 1-5 rating system in

collaboration with Stuart Pugh’s methodology (Pugh, 1991).

Table 15. Claims Metric Table (Vance et al., 2015)

Manufacturer L
Manufacturer Provides Third-Party | Information
Category Description Claims to Use . Information | From Multiple
Supporting : .
Nanotechnology . is Available Sources Is
Information ]
Available
1 Extensively Verified Claim
2 Verified Claim
3 Manufacturer-Supported Claim
4 Unsupported Claim
5 Not Advertised by Manufacturer

We found that our scoring system evaluated each product with a total score of -40 to 40,
with unsupported to high claim substantiation, respectively. We ranked scores according

to the following (refer to Table 16):

Table 16. Final Claim Substantiation Ranking

Pugh’s Score Category Description
30-40 1 Extensively High Claim Substantiation
19-29 2 High Claim Substantiation
8-18 3 Medium Claim Substantiation
1-7 4 Low Claim Substantiation
-40-0 5 Unsupported Claim Substantiation
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Chapter 111

Results

Nothing is more confusing than trying to establish and understand product claims
regulations. It is hard to believe that at present, the current regulatory landscape still
lacks essential harmonization with comparison to its drug counterpart. Consumers often
find themselves plagued with question such as:

* Is my product or ingredient safe?

*  Who is the primary regulating body that governs this product?

* What evidence is used for company stated claims relative to my product?
* How do I know that I’'m being protected as a consumer?

These are but a few questions that plague the needs and desires of consumers these days.
With a quick cursory review of how to retrieve information; it is often daunting to try to
navigate the complicated landscape of regulations, marketing, and claims. And as the
beauty market continues to expand its reach into science-based claims with ingredients
that suggests therapeutic effects, the cosmeceutical industry is quickly becoming a
lucrative market with little or lack of regulating conformity.

If claims are being stated; how is the industry providing clinical, statistical, and
validated data which supports these assertions? Our conducted study reviewed hundreds
of peer-reviewed publications, clinical studies, and various other criteria; in order to
ascertain and confirm claim relevance.

The results extracted in this study were collected from February 01, 2017 through

October 31, 2017.

64



Collected Product List, Ingredients, and Claims

Our key terminology (refer to Table 8) search resulted in thirteen (13) identified
products (refer to Table 38) under the following established criteria:

* Type of ingredient focus
1) Rosehip or rose based
2) Silk
3) Rose + silk nanotechnology combo
* Maximum of thirty (30) ingredients
* Product must be readily available to consumers
* Company Size (large, medium, small)
* United States-based companies

Our list of ingredients (refer to Table 39) and product claims (refer to Table 40 and Table

41) were obtained from both packaging and manufacturer website.

Manufacturer Communication and Transparency

Understanding claims aside, how does a consumer validate or verify that certain
products actually provide the promise that is advertised? At present, the primary mode
of access for consumers is establishing and inquiring information directly from the
company/manufacturer of interest regarding added data or information relative to product
claims. Therefore, the importance of the company transparency and providing a response

to the nature of consumer queries remains critical.
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As such, we contacted all companies listed in Table 38 and allotted for the
minimum two to three month margin of communication time in order for applicable
company representatives to respond. We tabulated our findings based on the following
manufacturer/company response (refer to Table 17):

* Provided supportive documentation

* Declined to provide documentation to support claim due to proprietary and
commercially sensitive limitations

* Declined to provide documentation to support claim

* No communication response

Table 17. Manufacturer Response
Product

Communication Portals Outcome
Number

1 Email and Corporate Form | No communication response
Declined to provide documentation to support claim due to

2 Corporate Form . . R
proprietary and commercially sensitive limitations

3 Email Declined to provide documentation to support claim

4 Email No communication response

5 Email Provided supportive documentation'

6 Email Declined to provide documentation to support claim

7 Corporate Form No communication response

8 Email No communication response

9 Corporate Form No communication response

10 Email Declined to provide documentation to support claim due to
proprietary and commercially sensitive limitations

11 Email Provided supportive documentation

12 Email Declined to provide documentation to support claim due to
proprietary and commercially sensitive limitations

! Company was unable to provide current clinical results as research was still ongoing and unavailable until

2018.
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13 Email No communication response

Based on our acquired responses, we looked at the calculated percent of overall
responsive versus non-responsive, transparent versus non-transparent (declined to
provide supportive data) within each company (refer to Table 18). Out of the thirteen
(13) companies contacted, we observed a split in communication with 53.8% responsive
and 46.2% non-responsive. Moreover, as we continued our correspondence, we
discovered that responsiveness did not equate transparency. In fact, of the 53.8%
responsive companies, only 15.4% were transparent and forthcoming with providing data
while 38.5% responded and declined to provide data. While the significance of this
finding may seem initially mundane, the importance of industry transparency to
consumers is critical. If companies lose sight of their corporate responsibility of being
the first stop to introduce an honest and transparent exchange regarding product

information to patrons - then where can consumers go?

Table 18. Communication Response and Transparent Data

Product Responsive Non-responsive Responsive + Responsive +
Number Transparent Non-transparent

1 X v X X

2 v X X v

3 v X X v

4 X v X X

5 v X v X

6 v X X v
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7 X v X X
8 X v X X
9 X v X X
10 v X X v
11 v X v X
12 v X X v
13 X v X X
Percent 53.8 46.2 154 38.5

Verifying Product Testing (In-house or Third Party)

Whether successful communication was established with each individual
company, we proceeded with inquiring insight to the level of testing performed
(internally or through third party laboratories) by evaluating company websites or
identified studies.

If the company divulged into the type of testing performed, we proceeded to
inquire whether basic (visual/observation, application, or smell), advanced analytical
testing, or clinical studies were conducted relevant to product claim. We tabulated our
findings based on the following response (refer to Table 19):

* Confirmed testing and provided supportive documentation

* Confirmed testing but declined to provide supportive data due to proprietary and
commercially sensitive limitations.

* Declined to provide documentation to verify testing.

* No communication response
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Table 19. Verifying Testing

Product

Number

Testing Performed

Testing Not Indicated on

No communication response

Corporate Website
5 Testing Indicated on Confirmed testing but declined to provide supportive data due to
Corporate Website proprietary and commercially sensitive limitations.
3 Testing Not Indlcat.ed on Declined to provide documentation to verify testing.
Corporate Website
Clinical Studies Indicated on L
4 2 No communication response
Corporate Website
5 Clinical Studies’ Provided supportive documentation
6 Testing Not Indlcat.ed on Declined to provide documentation to verify testing.
Corporate Website
Testing Not Indicated on L
7 . No communication response
Corporate Website
Testing Not Indicated on L
8 . No communication response
Corporate Website
Testing Indicated on L
9 . No communication response
Corporate Website
10 Testing Not Indicated on Declined to provide documentation to support claim due to
Corporate Website proprietary and commercially sensitive limitations
11 Testing Not Indlcat.ed on Provided supportive documentation
Corporate Website
12 Testing Not Indicated on Declined to provide documentation to support claim due to
Corporate Website proprietary and commercially sensitive limitations
13 Testing Not Indicated on No communication response

Corporate Website

We applied the same tabulation of our data transparency findings to product

testing for each company. Based on our acquired responses, we looked at the overall

2 (Biossance, 2017)
Company was unable to provide current clinical results as research was still ongoing and unavailable until

2018.
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percent of responsive versus unresponsive, transparent versus non-transparent (declined
to provide supportive documentation of product testing) within each company Whether
responsive or unresponsive, we included an additional column to categorize companies
which indicated specific or nonspecific product testing transparency on their website
(refer to Table 20).

Out of the thirteen (13) companies contacted, we observed a low percentage
(23.1%) of companies indicated specific or nonspecific product testing transparency on
their website. A staggering 76.9% of the companies did not indicate product testing on
their website.

Over 50% of the companies we contacted failed to provide substantial
transparency overall which is a significant finding in the age of open and public access to

all consumers.

Table 20. Communication Response and Product Testing

Product Testing  Product Testing

11;;(::;:_ Non-responsive ?i;l:;;;i::n: N(l}ne-stgzzzi)v:r:n ¢ Indicated on Not Indicated on
Website Website
1 v X X X v
2 X X v v X
3 X X v X v
4 v X X v X
5 X v X X v
6 X X v X v
7 v X X X v
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8 v X X X v
9 v X X v X
10 X X v X v
11 X v X X v
12 X X v X v
13 v X X X v
Percent 46.2 154 38.5 23.1 76.9

Confirming Safety

While the business desirability for cosmeceutical companies to invest billions into

science-based research products is certainly logical, its appeal stems partly due to

minimal and less restrictive regulation compared to its traditional pharmaceutical

counterpart. Currently, the FDA treats the cosmetics industry differently from the

pharmaceutical drug industry — in that the cosmetic companies may use any ingredient in

formulating products with the following caveat:

“In general, except for color additives and those ingredients that are prohibited or

restricted by regulation, a manufacturer may use any ingredient in the formulation of a

cosmetic, provided that:

the ingredient and the finished cosmetic are safe under labeled or customary
conditions of use

the product is properly labeled

the use of the ingredient does not otherwise cause the cosmetic to be adulterated
or misbranded under the laws that FDA enforces” (U.S. Food & Drug
Administration, 2013b).
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Therefore, little effort is often made by manufacturers to substantiate clinical claims in an
objective, scientific fashion. If we add the ever-changing consumer demographic and
continual advancement in research technology to support this ever popular growth to
“maintain youth”, then it is clear why there is a massive incentive to cultivate
cosmeceutical development. However, for the purpose of our study, we looked to

confirm the minimum FDA requirements of safety and proper labeling practices.

Individual Ingredient Safety Evaluation and Function

The Cosmetic Ingredient Review (CIR) assessment was an essential arsenal when
evaluating individual ingredient safety, cosmetic use, non-cosmetic use, clinical and
toxicological relevance. Established in 1976, this organization is associated with the
FDA, Consumer Federation of America, and the Personal Care Products Council. The
CIR committee is composed of a dermatologist (from the American Academy of
Dermatology), a toxicologist (from the Society of Toxicology), consumer representative
(from the Consumer Federation of America), industry scientist, and various other
industry specialists. The committee, itself, establishes procedures whose sole purpose is
to determine and assess the safety of cosmetic ingredients based on intended use relevant

to current research and clinical data.
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The CIR (Section 30) follows a detailed annual procedure in order to provide
complete ingredient safety assessment (Cosmetic Ingredient Review, 2010b) and
classifies components per the following:

* Safe as currently used
* Safe with qualifications
* Unsafe

* Insufficient information for a determination (Cosmetic Ingredient Review, 2010b)

We reviewed all CIR assessments relevant to safety and established the following tables
(refer to Table 42 and

Table 43):

Third Party: EWG Safety (Hazard and Data) Score

In addition, we utilized the Skin Deep® Cosmetic Database (“Skin Deep®
Cosmetics Database,” 2017a) scoring system to provide as an additional assessment of
individual ingredient safety. Assessment and review of all ingredients established within
the Skin Deep® Cosmetic Database is performed by EWG (“EWG,” 2015), a third party
organization.

We searched each product (as a whole) to determine whether it was automatically
given a EWG Hazard and data score (refer to Figure 16). If the product (as a whole) was
not pre-identified by EWG within the database, we manually populated each EWG score

per EWG’s Build Your Own Report (EWG, 2017) option for each unavailable product by
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providing the required information. Our evaluated EWG safety and data score is

presented in Table 21.

Table 21. EWG Product Safety Score (Hazard and Data)

Product Automatic bLETrel Overall EWG sl D

Number | EWG Hazard Score (Blﬁl‘: goliig:fnsﬁg;ir t) Hazard Safety C];):gez‘c,;)ﬂ:ﬁl;;;e

1 Not Identified 1 Safe Fair

2 Not Identified 2 Safe Limited
3 Not Identified 1 Safe Limited
4 1 N/A Safe Limited
5 Not Identified 1 Safe Limited
6 Not Identified 1 Safe Limited
7 4 N/A Safe Limited
8 Not Identified 4 Safe Limited
9 Not Identified 2 Safe Limited
10 1 1 Safe Fair

11 Not Identified 5 Safe Limited
12 Not Identified 6 Safe Limited
13 1 N/A Safe Limited

Evaluating Labeling

It is quite clear that guidance in establishing claim substantiation is relatively
skewed with respect to the cosmeceutical industry. However, one established constant
seems to apply not only with the cosmetic industry but with the drug industry as well -

and that is proper labeling practices.
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Therefore, in addition to ingredient and product safety, we reviewed all products
to determine whether they complied with two basic governing labeling acts (refer to
Table 9) - Federal Food, Drug, and Cosmetic (FD&C) Act and the Fair Packaging and
Labeling (FP&L) Act. Our evaluated labeling assessment is presented in Table 44 and
Table 45. If we were unable to complete our labeled assessment based on package
images - we utilized the manufacturer’s website to confirm overall compliance to the

minimum requirements.

Tabulation of Research and Clinical Data

Once we’ve established exclusion of irrelevant ingredients for each product based on CIR
safety assessments (refer to Table 42 and

Table 43); we reviewed all relevant ingredients applicable to product claims
utilizing search engines such as PubMed, NIH, Toxnet, and ClinicalTrials. We cross
referenced our product specific and ingredient specific terms with claim descriptive
terms. We used the “advanced function” to optimize our results specific only to
“title/abstract” featuring the term of interest, “title/abstract” featuring the claim
descriptor, and “skin” searches - in order to reduce irrelevant search results (refer to

Figure 18). Our findings are presented in Table 22 through Table 27.
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| PubMed D |(Salicy|ic Acid[Title/Abstract]) AND pore[Title/Abstract] AND skin |
Create RSS Create alert Advanced

Format: Summary ~ Sort by: Best Match ~ Send to ~

Search results

Items: 2

] The safety and efficacy of salicylic acid chemical peels in darker racial-ethnic groups.
1

Grimes PE.

Dermatol Surg. 1999 Jan;25(1):18-22.
PMID: 9935087 Paperpile
Similar articles

1 Combination Superficial Peels With Salicylic Acid and Post-Peel Retinoids.
Kligman DE, Draelos ZD.
J Drugs Dermatol. 2016 Apr;15(4):442-50.

PMID: 27050699 Paperpile
Similar articles

N

Figure 18. Example PubMed search

Table 22. Research Publication (Rose-Based Products)

Relevant Claim Descriptor Search Term Total

Product Number Primary Search Term Claim # Relevant
Publications

mattifying minimizes pores sebum control shininess o
Rosa canina Fruit Extract 0 0 ] 0
cleans pores controls sebum . . normalizes cell
exfoliates skin turnover
Limnanthes Alba (Meadowfoam) Seed Oil 0 0 0 0
Argania Spinosa Kernel Oil 0 0 ] 0
Rosa Rubiginosa (Rose Hip) Seed Oil 0 0 ] 0
Salicylic Acid 2 B 0 0 22
Serenoa Serrulata (Saw Palmetto) Fruit Extract 0 0 0 0
Leptospermum Scoparium Ol 1] 0 ] 0
Olea Europaca {Olive) Fruit Oil 0 [i] 0 0
Hippophae Rhamnoides Oil o 1 0 0
Tocopheryl Acetate (Vitamin E) ] 11 0 0
free radical protection antioxidants reduces fine lines brightens
Rosa Canina (Rosehip) Fruit Ol 0 0 ] ]
Shea Butter Ethyl Esters 0 1] 0 0 223
Citrus Aurantium Bergamia {Bergamot) Fruit Oil 1} U] 1] 0
Tocopheryl Acetate (Vitamin E) 56 164 3 0
free radical protection hvdrates reduces fine lines brightens
Squalane 1] 0 ] 0 o
Pistacia Lentiscus {mastic) Gum 0 0 0 0
Rosa Damascena Flower Extract 0 0 0 0
balancing oil vitamin E low pH fatty acid delivery 0
Organic rosa canina (rosehip) fruit oil 0 0 ] 0
free radical protection antioxidant smooths fine lines skin discoloration
Rosehip (Rosa rubiginosa) oil 0 0 0 0 121
¥lang-¥ lang (Cananga odorata) oil 0 1 0 0
Vitamin E {Tocopherols) oil 36 259 3 2
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Table 23. Research Publication (Silk-Based Products)

Relevant Claim Descriptor Search Term
Total Relevant

Product Number Primary Search Term Claim # o o = f‘m
‘ Publications

moisturizes smooths skin skin texture illuminates
Cetyl Esters 0 1] 0 o
C12-15 Alkyl Benzoate 0 1] 0 o |
Dimethicone 0 1} 1 0
Hydrolyzed Silk 0 ] 0 0
anti-aging skin cell regeneration N/A NIA
Dimethicone 0 1] N/A NIA
Silk Peptides 0 1} NiA NiA
Avocado Oil 1] 0 NiA NIA
Ladys Mantle 0 o N/A N/A H
Lemon Extract 0 4] N/A NIA
Kinetin 8 0 N/A NIA
Vitamin E 16 1} NIA NIA
antioxidant moisturizing N/A NIA
Butyrospermum Parkii {Shea Butter) 0 o N/A NiA
Cyclopentasiloxane 0 o NiA NiA
Theobroma Cacao (Cocoa) Seed Butter 2 i} NIA NIA
C12-15 Alkyl Benzoate 1] 1] NiA NIA
Origanum Vulgare Leal Extract 2 1] N/A NIA
Cinnamemum Zeylanicum Bark Extract 0 1 NiA NiA
Lavandula Angustifolia (Lavender) Flower Extract 3 0 NIA NIA
Hydrastis Canadensis (Goldenseal) Root Extract 0 0 N/A NIA
Hydrastis Canadensis (Goldenseal) Extract 0 1} N/A NiA 287
Thymus Vulgaris (Thyme) Flower/Leal Extract 1 1 NIA NIA
Rosmarinus Officinalis (Rosemary) Leal’ Extract 4 0 N/A NIA
Lavandula Angustifolia (Lavender) Flowert/LealiStem 3
Extract 1] N/A NIA
Hydrolyzed Silk 0 o N/A NiA
Squalane 3 1 N/A N/A
Tocopheryl Acetate (Vitamin E) 259 K N/A NiA
Simmondsia Chinensis (Jojoba) Seed Oil 0 1] N/A NiA
Allantoin 2 o N/A N/A
Ethylhexylglycerin 0 1] N/A NiA
anti-aging reduces wrinkles reduces dark spots brightens
Silk 0 0 0 o 14
Vitamin C (L-ascorbic acid) 14 1} 0 0
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Table 24. Research Publication (Silk+Rose Nano Combo Products)

Relevant Claim Descriptor Search Term

Total Relevant

Product Numb Primary Search Term Claim #
Publications

anti-aging reduces wrinkles evens skin tone antioxidants
Silk 0 0 1} 1
Vitamin C (Ascorbyl Glucoside) 14 L] 3 107 126
Sodium Anisate 0 0 o 0
Raosehip Oil 0 0 1] 1
cellular renewal hydration absorbs toxing antioxidants

Aloe Barbadensis (Aloe) Leaf Gel 0 3 0 1
Apricot Oil 0 0 [ 0
Ascorbyl Palmitate 0 1 1] 10
Coconut Oil 0 4 o 4]
Glucose Oxidase 0 L] o 3
Jasmine Sambac Oil 0 0 o 1]
Lactoperoxidase 0 0 o 4]

Milk And Sugar Enzymes 0 0 o 4] 205
Retinyl 0 1 o 5

Rosa Damascena Oil 0 L] o 4]
Safflower Seed Certified Organic 01l 0 L] o 4]

Sea Algae Extract 0 L] o 0

Silk Extract 0 0 o 0
Squalane 0 1 1] 0
Tahitian Gardenia Oil 0 0 1} 0
Tocopheryl Acetate (Vitamin E) 0 12 1] 164
White Wine And Japanese Plum Extract 0 0 o 0
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Table 25. Clinical Trial Publication (Rose-Based Products)

Relevant Claim Deseriptor Search Term Total

Product Number Primary Search Term : # Relevant
Publications

mattifying minimizes pores s¢hum control shininess 0
Rosa canina Fruit Extract 0 ] 0 0
cleans pores controls sebum . . normatizes cell
exfoliates skin turnover
Limnanthes Alba (Meadowfoam) Seed Oil 1] 0 0 0
Argania Spinosa Kernel Oil 0 0 0 0
Rosa Rubiginesa (Rose Hip) Seed 0il [ 0 0 0
Salicylic Acid 1 2 L] 0 7
Serenoa Serrulata (Saw Palmetto) Fruit Extract 0 1 [i] 0
Leptospermum Scoparium Oil 0 0 0 0
Olea Europaea (Olive) Fruit Oil 0 0 1] 0
Hippophae Rhamnoides Oil 0 0 0 0
Tocophery! Acetate (Vitamin E) 1] 3 0 0
free radical antioxidants
protection reduces fine lines brightens
Rosa Canina {Rosehip) Fruit Oil 0 0 L] 0
Shea Butter Ethyl Esters 0 0 0 0 %
Citrus Aurantium Bergamia {Bergamot) Fruit Ol 0 0 0 0
Tocopheryl Acetate (Vitamin E) 5 19 2 0
free radical
protection hydrates reduces fine lines brightens
Squalane 0 0 0 0 0
Pistacia Lentiseus {mastic) Gum 1] 0 0 0
Rosa Damascena Flower Extract 0 0 0 0
balancing oil vitamin E low pH farty acid delivery
Organic rosa canina (rosehip) fruit oil 0 0 0 0 0
free radical .
protection antioxidant smoaths fine lines skin discoloration
Rosehip (Rosa rubiginosa) oil 0 0 0 0 30
Ylang-Ylang (Cananga odorata) oil 0 1 0 0
Vitamin E (Tocopherols) oil 5 31 2 0
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Table 26. Clinical Trial Publication (Silk-Based Products)

Product Number

Relevant Claim Descriptor Search Term Tatal
Primary Search Term Claim # Relevant
1 2 3 4 Publications

moisturizes smooths skin skin texture illuminates
Cetyl Esters 0 0 0 0
C12-15 Alkyl Benzoate 0 0 0 0 1
Dimethicone 1] 0 0 0
Hydrolyzed Silk 0 1 0 0

anti-aging skin cel_l

regeneration N/A NIA

Dimethicone ] ] N/A N/A
Silk Peptides 0 0 N/A N/A
Avocado Oil 0 0 N/A NiA 3
Ladys Mantle 0 0 N/A N/A
Lemon Extract U] 0 NIA MNIA
Kinetin 0 1 N/A N/A
Vilamin E 2 0 N/A N/A

antioxidant moisturizing N/A N/A
Butyrospermuim Parkii (Shea Butter) 0 0 N/A N/A
Cyclopentasiloxane 0 0 N/A N/A
Theobroma Cacao (Cocoa) Seed Butter 1 0 N/A MN/A
C12-15 Alkyl Benzoate 0 0 NiA N/A
Origanum Vulgare Leaf Extract 0 0 N/A NiA
Cinnamomum Zeylanicum Bark Extract 1] 1] NiA N/A
Lavandula Angustifolia (Lavender) Flower Extract 0 0 N/A N/A
Hydrastis Canadensis (Goldenseal) Root Extract 0 0 N/A N/A
Hydrastis Canadensis (Goldenseal) Extract 1] 1] NIA NiA 36
Thymus Vulgaris (Thyme) Flower/Leaf Extract 1 0 NiA MNiA
Rosmarinus Officinalis (Rosemary) Leaf Extract 1] 1] N/A N/A
Lavandula Angustifolia (Lavender) 0
Flower/Leaf/Stem Extract 0 N/A N/A
Hydrolyzed Silk 0 1 N/A MN/A
Squalane 1 1 N/A NiA
Tocophery] Acetate (Vitamin E) 31 0 N/A MN/A
Simmondsia Chinensis (Jojoba) Seed Oil 0 0 N/A N/A
Allantoin 0 0 N/A N/A
Ethylhexylglycerin 0 0 NiA NiA

anti-aging reduces wrinkles | reduces dark spots brightens
Silk 0 0 0 0 10
Vitamin C (L-ascorbic acid) 2 5 3 0

absorbs perspiration cools pm:’::;:i:km healthy scalp

Silk (Serica) Powder 0 0 0 0
Linalool 0 0 0 0 0
Gentiana Lutea Root Extract 0 0 0 0
Quercus Robur Bark Extract 0 [ 0 0
Salvia Officinalis (Sage) Leaf Extract 0 0 0 0
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Table 27. Clinical Trial Publication (Silk+Rose Nano Combo Products)

Relevant Claim Descriptor Search Term Total

Product Number Primary Search Term Claim # Relevant

Publications

anti-aging reduces wrinkles evens skin tone antioxidants
Silk 0 0 0 o
12 Vitamin C (Ascorbyl Glucoside) 2 5 1 12 21
Sodium Anisate 0 0 0 o
Rosehip Oil 0 1 0 o
cellular renewal hydration absorbs foxing antioxidants

Aloe Barbadensis (Aloe) Leafl Gel 0 4 0 1]
Apricot Oil 0 0 0 0
Ascorbyl Palmitate 0 0 0 1

Coconut Oil 0 2 0 o
Glucose Oxidase 0 0 0 o
Jasmine Sambac Oil 0 0 0 o
Lactoperoxidase 0 0 0 o
Milk And Sugar Enzymes 0 0 0 0

13 33

Retinyl 0 0 0 3

Rosa Damascena Oil 0 0 0 1]
Safflower Seed Certified Organic Oil 0 0 0 1]
Sea Algae Extract 0 0 1] 1]
Silk Extract 0 1 0 1]
Squalane 0 0 1] 1]
Tahitian Gardenia Oil 0 1] 1] 0
Tocopheryl Acetate (Vitamin E) 0 3 1] 19
White Wine And Japanese Plum Extract 0 0 0 o

Influence of Patents and Third Party Certification

We performed a thorough review of relevant product-specific and ingredient-
specific patents through the United States Patent and Trademark Office (USPTO) (United
States Patent and Trademark Office, 2009), Google Patents Public Datasets (Google,
2017b), and World Intellectual Property Organization (WIPO) (WIPO, 2017). In our
review of proprietary ingredients, we found a significant amount of patents filed relevant
to ingredient-specific technology. Public access to patents may offer a supportive tool to
consumers as they navigate the process of claim substantiation.

One company, for example, Silk Therapeutics®; offers an array of creams,

serums, and cleansers that claim to promote the foundational benefits of liquid silk in
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collaboration with other ingredients (such as coconut oil, lactic acid, and rosehip oil)
(Silk Therapeutics, 2017a).

According to Silk Therapeutics’ five (5) patent filings, the company established
protection of their Silk Microcapsule™ technology (refer to Figure 19) that forms the
basis for its array of skin care products (Altman et al, 2015). It is through this
proprietary liquid silk technology (refer to Figure 20) that they claim to provide rapid
release and penetration of antioxidant and anti-aging active ingredients into the skin.

The Silk Therapeutics® website, however, does not provide any evidence of
supportive research or clinical data for any of their products but does include an
ingredients list. Two such examples with ingredients which we have evaluated are the
following Silk Therapeutics® products:

* SILK + C30 FILM with claims of “Diminishes the appearance of fine lines and
wrinkles. Reduces the appearance of dark spots and uneven skin tone. Lifts, firms
and brightens the appearance of skin” (Silk Therapeutics, 2017c) and two (2)
ingredients listed: Silk and Vitamin C (L-ascorbic acid)

* Purely Smooth daily firming moisturizer with claims of “calming, evening skin tone,
reducing the appearance of fine lines” and five (5) ingredients: water, silk, ascorbyl
glucoside (Vitamin C), sodium anisate, and rosehip oil (Silk Therapeutics, 2017b).
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Figure 19. Silk Therapeutics® Microcapsule™ technology. a) Traditional cream
formulation, b) Silk Microcapsule™ technology

83



Figure 20. Silk Therapeutics® liquid silk

Drug Claim Warning Letters Review

In October 2016, the FDA, provided a list of over fifty skin care companies that
were given warning letters addressing misbranded drug claims made for products
marketed as cosmetic (U.S. Food & Drug Administration, 2017b). Therefore, can it be
safe to say that the cosmetic industry is not primarily technology or science driven but
also undeniably marketing and claims driven? The more a product can claim to
“enhance” or “protect” our skin/hair irrespective of its actual therapeutic capabilities —

the stronger the desire to curate that product in one’s beauty arsenal.
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We reviewed the current list (as of August 2017) to determine if our evaluated
companies or products were subject to receiving warning letters. We found that none of
our selected companies and relating products were provided a warning letter in the years

evaluated (2007-2017) (U.S. Food & Drug Administration, 2017b).

Final Claim Substantiation Scoring

After tabulating each criterion and ranking individual elements compared to our
Product X baseline, our Pugh’s matrix (refer to Table 28) reveals a substantial difference
in claim substantiation - with the majority of the products receiving a low ranking or

“unsupported claim substantiation” score based on Table 16.
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Table 28. Final Pugh’s Scoring Table

Criteria

Description

Product Number

Safety 0
Safety & Labeling
Labeling 0
Claims 0
Examining Products
Ingredients 0
Produet Specific 0
References
Ingredient Specific 0
Product Specific 0
Clinical
Ingredient Specific ] - + + - - + i + + + - + +
Product Testing Manufacturer Information 0 - 0 - 0 0 - - - 0 - 0 - -
Manuf: Resp Manufacturer Information 0 - - - - 0 o o o 5 5 i} - -
Product Specific 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Patents

Ingredient Specific 0 i 0| o 0 0 0o | + 0 o | + o | o | +
Additional (Positive) | Third Party Certification 0 0 0 0 0 0 0 0 0 + + 0 0 +
Warning Letters (General Company) 0 0 0 0 0 0 0 0 0 0 0 1] 1] 0
Additional (Negative) | Warming Letters (Product Specific) (0] 0 0 0 0 0 0 0 0 0 1] 0 0 0
Unidentified Ingredients 0 0 0 0 0 0 0 0 0 - 0 1] - -
Sum of (+)’s 0 0 2 2 0 0 2 1 2 & 4 0 2 4
Sum of (-)'s il [ 3 4 5 4 4 4 4 4 4 4 5 5
Sum of (0)'s 16 10| 1 10| 11 12 10 11 10 9 8 12 9 7
Weighted Sum Positives 0 0 8 8 0 0 8 1 8 9 10 0 8 10
Weighted Sum Negatives 0 21 8 13 16 13 13 13 13 10 13 13 15 15
Score: Weighted Positives - Weighted Negatives 0 21 0 Sof-16e | -13 | 5 | -12 | S -1 S| 7| S
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Chapter IV

Discussion

One of the main motivations for conducting this research study was the desire to
provide a thorough examination on the current regulatory landscape of the cosmeceutical
industry. Currently, the FDA does not have a specific list of “acceptable” vs “non-
acceptable” cosmetic claims. In fact, the FDA investigates the totality of the cosmetic
label claims based on wording, imagery, and any promotional advertising. Therefore, it
is a veritable wild wild west with respect to regulations. Moreover, implementing
structural and codified changes within the traditional framework of the FDA may require
a long and arduous process. Therefore, our study looked to provide a systematic
methodology to improve the unmanageable noise that can stagnate regulatory
improvements and processes.

While performing and conducting our research, it became clear that there were
tremendous gaps to which regulatory, academic, and industry-relevant bodies lacked
when looking to verify claim substantiation. We found the current unstandardized model
to be both cumbersome and overwhelming. This gap was further amplified when we
looked at it from a consumer’s perspective with limitations to research and data access.
In comparison, if we assess the opposite end of the spectrum, access to extensive “big
data” can be problematic for even the most careful of regulating and industry

professionals.
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For instance, an obvious concern relevant to industry professionals is the selective
filtering of statistically significant research and clinical data - unremoved from
emotionally linked biases. How can one prevent the penchant for human preference and
emotionally driven input from plaguing the quantification process?

Therefore, our aim was to to provide a remedy to this ongoing problem by
summarizing the current governing standard and determine whether these provide
reasonable guidance utilizing traditional federal regulatory agencies (such as the FDA,
National Institute of Health [NIH], National Institute on Aging [NIA], Federal Trade
Commission [FTC], National Advertising Department of the Better Business Bureau
[NAD], and Consumer Product Safety Commission [CPSC]) and laws (such as the Food
Drug and Cosmetic Act [FD&C], Fair Packaging & Labeling Act, and International
Nomenclature of Cosmetic Ingredients (INCI). We evaluated and reviewed all
approaches and portals with respect to data extraction in order to provide a thorough and
cohesive evaluation for each stated claim with respect to individual ingredients and final
product. As a result of our extensive review, we developed a quantifiable methodology
to quickly determine (using quantifiable metrics) whether a product claim is
substantiated.

In addition, our review looked to evaluate whether newly structured organizations
(such as the FDA Nanotechnology Task Force or the Nanotechnology Industries
Association) and Third Party certification organizations may provide specific direction
toward future nano-cosmeceutical development utilizing the current governing standard.

We included these additional components and Third Party organizations in order to

88



further differentiate companies (and their respective products) and provide additional
quantifiable markers to our matrix.

Overall, our proposed method and matrix would establish a consistent process for
producing robust and accurate claim substantiation. However, the following ongoing
critical questions still need to be addressed with respect to matrix design:

* Do we evaluate products based as an overall therapeutic component or as individual
ingredients?

* Do we regulate new nano-based cosmetic entities independently based on separate
components?

* Are key authorities outside regulatory agencies needed to provide credible approval —
such as physicians/dermatologists, scientists, and estheticians?

Company Transparency and Relationships

We unraveled significant insight to the growing need for standardized product
testing and developed protocols for implementing claims substantiation within the
cosmeceutical industry. One of the more interesting discoveries was uncovering the level
of candidness to which most companies were at sharing data and product information - or
rather the lack of candidness, in some cases. It was apparently clear that most companies
did not uphold their promise to product transparency and corporate responsibility due to
lack of regulatory enforcement. Therefore, will this behavior continue as social media
and the drive of public opinion persists?

With the importance of consumer reviews through social media and the rise of
public information via smart devices continues, the drive for ongoing discussion to seek

truth in product claims will only persevere. In fact, we determined that claim
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substantiation is not just purely based on research evidence alone - but also a
collaborative synergy within the company and consumer based on transparency. How
can we trust that our purchased product is safe and effective? Do we take a brand’s word
regarding its claims? If we begin by assuming a company has our best interests over its
monetary and financial gains - it would serve us well to re-evaluate that level of trust and
think again, as human greed can often trump all altruistic intentions. Today’s consumers
do not just arbitrarily read claims and make isolated decisions, however, they bring their
past brand experiences and associations with them. This was a critical observation and
one that lent implementation to our proposed methodology.

Therefore, one of the key components to our research was looking at product
claim substantiation from a consumer’s viewpoint. We found that consumers were
limited to significant data access relevant to each product. In an ideal world, all
individuals would have equal access to all published data - coupled with an open and
transparent dialogue between most companies at a minimum. However, as we attempted
to establish contact with each company (ranging from large to small size) with requests
for additional information, we were met with minimal and often lackluster responses. In
fact, out of the thirteen companies contacted we observed a split in communication, with
53.8% as responsive and 46.2% were non-responsive. And of the 53.8% responsive
companies, only 15.4% were transparent and forthcoming with attempting to provide data
while 38.5% responded and declined to provide data. Therefore, we can safely conclude
that of the companies evaluated, only 15.4% were truly transparent. Which begs the

question: do companies truly uphold their candid promise with respect to corporate
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responsibility to the consumer? Or is it simply a half-hearted pledge to mislead the
consumer into believing a faux relationship can be established? Where is the control?
Whatever the case may be, it is certainly disheartening to uncover how substantial the

power of marketing can influence public trust.

Limitations

As in any study, there are certain pitfalls that surface while undergoing any field
of research due to time constraints or anomalies involving availability — such as
accessibility to animal/clinical studies, proprietary ingredients or procedures, and limited
access to data to general consumers.

Gaining insight in simply preventing symptoms of aging has become an active
and lucrative area of interest for many biopharmaceutical and cosmetic companies. So
the overwhelming desire to maintain youth and prevent the onset of degenerative signs of
aging has become a fundamental research and business aim. Thus, the importance to
regulate not only safety but truth in cosmetic claims which can often drive companies to

create false products for monetary reward.

Future Expanse and Application

Further consideration for future studies would be to expand review of regulating

bodies outside of the United States. With the world transforming into a space catered by
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a socially customizable presence which dominates all industries, brands are expanding
globally from all fronts. Evaluating European (EU) and Asian regulations may provide a
more thorough guidance with respect to the cosmeceutical industry that has yet to transfer
into the U.S. market. As our research only focused with the regulatory landscape of the
U.S., future insight and studies inclusive of other world markets may provide as a
fascinating extension.

The application of our methodology is not limited to the cosmetic or
cosmeceutical industry alone. In fact, our developed matrix may be applied and used to
investigate other industries including (but not limited to): supplements, packaged foods,
nutraceuticals, and animal foods. The implementation of our modified Pugh’s matrix
method may assist as an in-process check for regulators, medical professionals in

hospitals, and industry professionals before commercial product launch.

Conclusions

At the beginning of our study we looked to ask questions like: Do we evaluate
products based as an overall therapeutic component, individual ingredients, or do we
regulate new nano-based cosmetic entities independently based on separate components?
We also looked to determine whether key authorities outside traditional regulatory
agencies would provide approval and guidance. These are still ongoing questions that
certainly need to be addressed and could provide added supportive insight to our decision

making procedure in the future.
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However, our current study examined natural extracts (such as rosa canina and
rose-based oils), the value and use of natural fibers (such as the silk protein based
nanoparticles), and reviewed the importance and trend toward its current marketable
realm. We determined that it has only been in the past decade that use of these
biomaterials have been broadened to examine new application strategies such as
regenerative medicine, biomedical application, and beauty benefits. More specifically,
silk proteins have been researched and examined in the realm of skin care due to its
unique self-assembly, biocompatibility/biodegradability, mechanical properties, and
enhanced functionality through chemical modification.

Overall, we found a significant gap with respect to regulatory access to industry
professionals versus consumers. In addition, what little available influence consumers
have with contacting manufacturers resulted in minimal (at best) transparency to
available research conducted with respect to product claims.

Therefore, our proposed method and matrix may provide a novel systematic and
unbiased approach at evaluating a nano-cosmeceutical compound relative to claims
substantiation looking at a range of evidence based criteria:

1) Assess overall claim(s) of the product/company
2) Provide a list of major ingredients that are relevant to product claim(s)
3) Evaluate evidence based data through:
* Patents
* Published scientific literature and clinical data (PubMed, NIH, TOXNET)
* Company website verbiage and communication confirming ingredient
applicability
* Product and ingredient-specific testing
* Third party certification
* Regulatory warning letters
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Our study assessed that the FDA and FD&C Act provide cursory oversight
regarding the acceptable boundaries of intended use claims for cosmetic products and
therapeutic drugs - with clear standards still remaining obscure. For instance, a stated
claim can have differing meaning relative to the interpreter and how it is implied. We
found some of the bulk of FDA’s guidance extracted from a careful review of
observations set forth in Warning Letters issued. However, overall direction in clarifying
cosmetic claims which bear striking similarities to therapeutic drug claims is still in its
infancy. Our methodology would provide the necessary impact at optimizing the
inadequate regulatory landscape which governs the cosmeceutical industry and overall
claims validation.

In the end, having the necessary and available tools to make educated decisions
on products claim substantiation is critical. Consumers should be confident that product
claims are substantiated and held to a defined standard or regulation when making their
purchase. Ultimately, knowing what the product does is pivotal but discerning whether
these critical claim attributes are legitimized will help improve decision-making and

consumer buying power.
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Additional Tables

Table 29. Safety and Labeling Criteria

‘ Safety and Labeling Score

Safety: Criticality of product safety

Higher impact of product safety than baseline product +

Lower impact of patient safety than baseline product -

Baseline product or same impact to product safety as baseline product 0

Labeling (FD&C Act; Sec 301 and 602): Criticality of establishing proper labeling requirements

Higher impact to establishing proper labeling as baseline product +

Lower impact to establishing proper labeling as baseline product -

Baseline product or same impact to establishing proper labeling as baseline product 0

Table 30. Examining Products Criteria

Examining Products Score

Claims: Provide reasonable claim

Higher amount of reasonable claims provided as compared to baseline product +

Lower amount of reasonable claims provided as compared to baseline product -

Baseline product or same amount of reasonable claims provided as compared to baseline product 0

Ingredients: Include full ingredient list on packaging

Higher impact to include ingredient list as baseline product +

Lower impact to include ingredient list as baseline product -

Baseline product or same impact to include ingredient list as baseline product 0
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Table 31. References Criteria

References Score

Product Specific: Provide at least one research publication that supports product claim.

Higher impact to establishing at least one reference as baseline product +

Lower impact to establishing at least one reference as baseline product -

Baseline product or same impact to establishing at least one reference as baseline product 0

Ingredient Specific: Provide at least one research publication that supports product claim.

Higher impact to establishing at least one reference as baseline product +

Lower impact to establishing at least one reference as baseline product -

Baseline product or same impact to establishing at least one reference as baseline product 0

Table 32. Clinical Criteria

Clinical | Score

Product Specific: Provide at least one clinical study that supports product claim.

Higher impact to establishing at least one clinical study as baseline product +

Lower impact to establishing at least one clinical study as baseline product -

Baseline product or same impact to establishing at least one clinical study as baseline product 0

Ingredient Specific: Provide at least one clinical study that supports product claim.

Higher impact to establishing at least one clinical study as baseline product +

Lower impact to establishing at least one clinical study as baseline product -

Baseline product or same impact to establishing at least one clinical study as baseline product 0

Table 33. Product Testing Criteria

Manufacturer Information: Confirms claim specific testing

Manufacturer confirms testing and provides supportive documentation| +

Manufacturer declines to provide documentation to verify testing| -

No communication response from manufacturer| -

Baseline product or same impact to confirms claim specific testing as baseline product| 0

Manufacturer confirms testing but declines to provide supportive data due to proprietary and 0
commercially sensitive limitations
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Table 34. Manufacturer Response Criteria

Manufacturer Response Score

Manufacturer Information: Provide full communication and transparency to academic/industry/beauty
professionals and consumers

Manufacturer provides full communication and provides supportive documentation| +

Manufacturer declines to provide supportive documentation -

No communication response from manufacturer -

Baseline product or same impact to provide full communication and transparency to 0
academic/industry/beauty professionals and consumers

Manufacturer responses but declines to provide supportive data due to proprietary and commercially 0
sensitive limitations

Table 35. Patents

Patents m
Product Specific
Higher amount of product specific patents provided as compared to baseline product +
Lower amount of product specific patents provided as compared to baseline product -
Baseline product or same amount of product specific patents provided as compared to baseline product 0
Ingredient Specific
Higher amount of ingredient specific patents provided as compared to baseline product +
Lower amount of ingredient specific patents provided as compared to baseline product -
Baseline product or same amount of ingredient specific patents provided as compared to baseline 0
product

Table 36. Additional (Positives) - Third Party Certification

Additional (Positives)

Third Party Certification

Higher amount of third party certification provided as compared to baseline product +
Lower amount of third party certification provided as compared to baseline product -
Baseline product or same amount of third party certification provided as compared to baseline product 0
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Table 37. Additional (Negatives) - Warning Letters & Unidentified Ingredients

Additional (Negatives)

Regulatory Warning Letters (General Company)

Higher amount of regulatory warning letters provided as compared to baseline product

Lower amount of regulatory warning letters provided as compared to baseline product

Baseline product or same regulatory warning letters provided as compared to baseline product

Regulatory Warning Letters (Product Specific)

Higher amount of product specific regulatory warning letters provided as compared to baseline product

Lower amount of product specific regulatory warning letters provided as compared to baseline product

Baseline product or same amount of product specific regulatory warning letters provided as compared to
baseline product

Unidentified Ingredients

Higher amount of unidentified or irrelevant ingredients provided as compared to baseline product

Lower amount of unidentified or irrelevant ingredients provided as compared to baseline product

Baseline product or same amount of unidentified or irrelevant ingredients provided as compared to
baseline product
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Table 38. Collected Product List
Product Product Company

Type Number Size* Company Name Product Name
| L Silab S.ebocytlne
(Silab, 2017)
Bobbi Brown Cosmetics SKIN CLARIFIER NO. 75
2 L PORE & OIL CONTROL
(Estee Lauder Company) . .
(Bobbi Brown Cosmetics, 2017)
Boost Your Radiance
Rose 3 M Julep (Biossance, 2017)
4 M Biossance Squalane + Vitamin C Rose Oil
(Amyris, Inc) (Biossance, 2017)
5 S Acure Organics Rosehip Oil
(Better Planet Brands LLC) (Acure Organics, 2017)
. . Ro+Y | Deep Wrinkles
6 dacite Sk
S Odacite Skincare (Odacite, 2017)
I Daily Moisture
7 L (K (;: Teens tion) Fragrance Free Moisturizer
a0 L-orporation, (Jergens, 2015)
N/A® L None Identified None Identified
Peptide Silk-
8 M OFRA Cosmetic Laboratories eptide Si C Serum
. (Ofra Cosmetics, 2017)
Silk
Silkcoat Balm
9 M PCA Ski
CA Skin (PCA Skin, 2017)
SILK + C30 FILM
10 ilk Th ti
S St crapeutes (Silk Therapeutics, 2017c¢)
. Silk Body Powder
11 S Dr. Hauschka Skin Care, Inc. (Dr. Hauschka, 2017)
N/A? L None Identified None Identified
Rose+Silk
Nano N/A? L None Identified None Identified
Combo
N/A? M None Identified None Identified

4 Company Size: Large (L), Medium (M), Small (S)
> Product not identified due to lack of availability based on four categories for product selection.
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N/A? None Identified None Identified
. . PURELY SMOOTH
12 Silk Therapeutics (Silk Therapeutics, 2017b)
13 Red Flower plum blossom silk cream

(Red Flower, 2017)
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Table 39. Full In

redient List

Product o o
RS Full List of Ingredients
1 4 Water A Butylene Glycol a Rosa canina Fruit Extract
a Limnanthes Alba (Meadowfoam) Seed Oil Q@ Salicylic Acid 4 Olea Europaea (Olive) Fruit Oil
2 ju] Argania Spinosa Kernel Qil =] Serenoa Serrulata (Saw Palmetto) Fruit Extract =] Hippophae Rhamnoides Oil
3 Rosa Rubiginosa (Rose Hip) Seed Oil A Leptospermum Scoparium Oil O Tocopheryl Acetate (Vitamin E)
3 u] Rosa Canina (Roschip) Fruit Oil [w] Citrus Aurantium Bergamia { Bergamot) Fruit Oil
u] Shea Butter Ethyl Esters =] Tocopheryl Acetate (Vitamin E)
4 Squalane [ Rosa Damascena Flower Extract . S
4 a Pistacia Lentiscus (mastic) Gum a Tetrahexyldecyl Ascorbate “ Caprylie/Capric Triglycerides
5 =] Rosa canina (rosehip) fruit oil
6 a Rosehip (Rosa rubiginosa) oil [m] Ylang-Ylang (Cananga odorata) oil =] Vitamin E (Tocopherols) oil
=] Water _ o Glyceryl Dilaurate =] DMDM Hydantoin
=] Glyeerin : . g Methylparaben
=] Mineral Oil .
=] Cetearyl Aleohol g Isopropy] Myristate
7 @ CI2-15 Alkyl Benzoate
=] Cetyl Esters . =] Propylparaben, Carbomer
a Dimethicone i
=] Ceteareth-20 O Stearic Acid =] Sodium Hydroxide
=] Cetyl Aleohol =] Hydrolyzed Silk
a Water
a Cetearyl Alcohol And Sodium Cetearyl =] Hyaluronic Acid =] Lemon Extract
Sulfate =] Tetrahexyldecyl Ascorbate =] Kinetin
3 =] Capric/Caprylic Triglycerides =] Silk Peptides =] Phenoxy Ethanol
=] Glyeerin =] Avecado Ol =] Vitamin E
=] Propylene Glycol =] Polyacrylamide & C13-14 Isoparaffin & Laureth-7 =] Fragrance
=] Decyl Oleate =] Ladys Mantle =] Fd&C Yellow #7
=] Dimethicone
a Water/Aqua/Eau w] Cetearyl Alcohol a Hydrolyzed Silk
a Glyeerin ] Polysorbate 60 Q Squalane
a Butyrospermum Parkii (Shea Butter) w] Origanum Vulgare Leaf Extract a Tocopheryl Acctate
a Caprylic/Capric Triglyceride w] Cinnamomum Zeylanicum Bark Extract a Simmondsia Chinensis (Jojoba) Seed Ol
a Cetyl Aleohol, Glyceryl Stearate ] Lavandula Angustifolia ( Lavender) Flower Extract a Allantoin
9 a Dimethicone w] Hydrastis Canadensis (Goldenseal) Root Extract a Phenoxyethanol
3 Cyclopentasiloxane [ Hydrastis Canadensis (Goldenseal) Extract J Ethylhexylglyeerin
a Theabroma Cacao (Cocoa) Seed Butter w] Thymus Vulgaris (Thyme) Flower/Leaf Extract a Acrylates/C10-30 Alkyl Acrylate Crosspolymer
a C12-15 Alkyl Benzoate [m] Rosmarinus Officinalis (Rosemary) Leaf Extract a Sodium Hydroxide
a Stearic Acid w] Lavandula Angustifolia ( Lavender) Flower/Leaf/Stem
a Potassium Cetyl Phosphate Extract
10 =i Silk = Vitamin C {L-ascorbic acid)
a Oryza Sativa (Rice) Starch =] Limonene a (Gentiana Lutea Root Extract
a Silk (Serica) Powder =] Geraniol a (Quercus Robur Bark Extract
11 a Silica =] Coumarin a Salvia Officinalis (Sage) Leaf Extract
a Fragrance { Parfum}) =] Citronellol a Diatomaceous Earth (Solum Diatomeae)
4 Linalool a Citral
a Water =] Vitamin C {Ascorbyl Glucoside)
2
2 a  silk O Sodium Anisate 2 Rosehip Oil
g :}::hl;};:;::ﬁ:i ';‘K]gg:;imr Gel w] Milk And Sugar Enzymes =] Squalane
. ) 3 Potassium Sorbate, Retinyl Q Tahitian Gardenia Oil
9 Apricot Oil N
o Ascorbyl Palmitate =] Rosa Damascena Oil u ] Tocopheryl Acetate
13 N . Qa Safflower Seed Certified Organic Oil u ] Vegetable Glycerin
4 Coconut Oil O X = v b : i
o Glucose Oxidase Sea Algae Extract epetable-Derived Emulsifying Wax
X . =] Silk Extract u ] White Wine And Japanese Plum Extract
9 Jasmine Sambac Oil )
. O Soft-Water =} Xanthan Gum
4 Lactoperoxidase
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Table 40. Claims (Rose-based Products)

Pro:uct General Claims ical Claims
3 Slowing the rate of sebum secretion
| 3 Reducing pore size NL NL
3 Limits shininess and imperfections of the skin.
Q@ Mattifying power has been demonstrated.
3 90% said it left skin more balanced after 4 weeks
O Cleans out pores Q3 92%said it left skin looking more refined after 4
O Controls sebum Manuka, Seabuckthorn and Rosehip oils: Help balance weeks . .
A . . O 88% said it helped improve the appearance of
a a  Normalized n',ell turnover N sebym llevel?: at_nd create a healthy skin BQV|mnmgn1. pore-clogaed skin after 4 weeks
@ Gently exfoliates and refines skin Salicylic Acid: Helps remove pore-clogging debris and S
. . . . . d  88% said it minimized the appearance of pores after 4
3O Balances skin purify blemish-prone skin for a more refined complexion. weeks
B Createsa healthy skin environment O 1% said it left skin with a natural, shine-free
appearance after 4 weeks
Vitamin E: Aids in the absorption of the rosehip seed oil.
Protects against free radical damage with antioxidants
3 Leaves all skin types radiant and hydrated. Roschip Seed Oil: Reduces the appearance of fine lines,
3 O Prevents and repairs the appearance of fine lines scars and hyperpigmentation. Contains healing and NL
and hyperpigmentation while regulating oil regenerating properties. Regulates oil production while
production. moisturizing.
Bergamot Oil: Contains brightening benefits. Has natural
antiseptic properties
Squalane: Instantly hydrates while locking in essential
maoisture
[ Brightens with an oil soluble, stable form of Vitamin C: Helps fight free radicals with 50x the
Vitamin C, 50x more powerful than ascorbic acid brightening power of ascorbic acid, leaving skin with a d  97% agree skin suppleness and firmness is improved
4 3 Fights free radicals and leaves skin with a radiant glow d  91% agree skin has a healthy radiant glow
healthy-looking radiance Chios Crystal Oil: Shown to support collagen production, 3 32% increase in skin radiance
O Reduces the appearance of fine lines and wrinkles to leave skin looking firm and feeling supple
Damascus Rose Extract: Awakens the senses, relieving
daily stressors and boosting radiance
Rosehip oil is known as a balancing oil due to it's low pH
to help protect the skin's natural acid mantle while
5 Same as Ingredient Specific Claims delivering essential fatty acids and vitamin E. NL
Cold-pressed rose fruit seeds (or the hips) make this known
as a dry oil due to its quick absorption.
One of the most regenerative oils, Roschip is rich in
@ Super regenerative serum concentrated with vitamin C known to boost collagen, providing the skin with
5 potent bio-actives that help to reverse wrinkles & the support it needs to stay firm and healthy. NL
smooth out facial lines while improving skin Rosehip synergistically pairs with Ylang-Ylang to enhance
discoloration. antioxidant activity, helping to reverse free-radical damage
and slow down the aging process.
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Table 41. Claims (Silk and Rose+Silk Nano-based Products)

plum wine serum,

toxins depending on the temperature and humidity along
the skin’s surface. an ample source of anti-oxidants, protein
and amino acids, silk powder has long been a treasured
ingredient in the quest for flawless perfection,

J Instantly moisturizes rough, dry skin to reveal
skin that's deeply radiant and 4x as smooth,
With(_"‘“ 2 fmg.mme' . . O Smoothes rough, dry skin. With a unique illuminatin; .
7 a  Provides continuous multlj]ayer moisture to HYDR ALUCI%ZNCE'TM blend and SilkqProte ins. 8 Not Listed
smooth skin and improve its tone, texture, and
luminosity.
a Locks in moisture for up to 24 hours.
0 Includes Kinetin, a plant hormone, to promote regeneration
@ Peptide base designed to help hydrate the skin of skin cells.
producing significant anti-aging results. 0 Peptide Silk-C Serums complex incorporates matchless
8 3 Men and women of any skin tone will experience ingredients, each enhancing the product by providing a Not Listed
dramatic results complimenting the products high number of benefits, Among them: Silk Peptides,
quality ingredients. Hyaluronic Acid, Kinetin, Vitamin C, Ladys Mantle and
Lemon Exiract.
g g;l:;E:E;E;Ei?:ii:ﬁ";m’mmy moisture 0 Jojoba §eed oil: A natural ingredient with moisturizing
O Helps calm and improve the appearance of agin; propertics. . . L .
skinp P ppe eing m] Hydrp!yzed silk: A light, non-greasy moisturizer and skin )
9 O Formulated with antioxidants, botanicals and colndillloner. .o Not Listed
. . S ) O Vitamin E: A powerful antioxidant.
hydrolyzed silk, this moisturizer is the ultimate o
. . 0 Squalane: Naturally occurring in olives and wheat germ,
treatment for dry and mature skin, and skin in L . . :
harsh ar cold climates. this ingredient keeps skin moist.
O Anti-aging treatment - an ultra concentrated,
dissolving film comprised of only activated liquid
silk and 30% vitamin C - targets specific problem
areas with immediate results.
10 Q  Diminishes the appearance of fine lines and Same as General Claims Before and After Picture Provided On Website
wrinkles
Reduces the appearance of dark spots and uneven
skin tone
Lifts, firms and brightens the appearance of skin
O Maintains the skin's healthy pH balance and Sil_k powd_cr is nearly the same P].:Olciﬂ composition as the
11 absorbs perspiration, naturally helping to skin, ‘makmg for casy compatibility. Not Listed
neutralize odors N 0 Gentian and oak extracts cool and refiesh.
) 0O Sage extract supports healthy skin and scalp,
O Anti-aging serum-moisturizer is formulated with
Silk Microcapsule™ technology, vitamin C, and
potent antioxidants to both hydrate and treat the
12 skin. . . Same as General Claims. Before and After Picture Provided On Website
Diminishes the appearance of fine lines and
wrinkles
O Evens skin tone
QO Lifts and firms the appearance of skin
d Whole rose essential oil is filled with vitamins a, ¢, and e to
heal skin and restore suppleness.
O Plum wine serum is a natural, gentle, skin replenishing
d  Hydrate, protect, soften complete the feeling of sugar acid that encourages cellular renewal.
soft skin with a delicate, protective layer of silk, 0 Concentrated silk extract to protect against drying elements
13 Q Highly-absorbent, nutritive cream is a blend of and enrich the skin with ten hours of healing hydration. Not Listed
rose blossoms, concentrated silk extracts and 3 Silk powder can protect from loss of moisture and absorb
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Table 42. CIR Safety Classification and Function (Rose
CIR Safety

Product

T Ingredients Class’ Function’ Reference
Water NA SO N/A
1 Butylene Glycol S E; SO (CIR, 1985)
Rosa canina Fruit Extract S SC (CIR, 2017¢)
Limnanthes Alba (Meadowfoam) Seed Oil S SC (CIR, 2011c)
Argania Spinosa Kernel Oil S SC (CIR, 2011c)
Rosa Rubiginosa (Rosehip) Seed Oil S SC (CIR, 2016%)
Salicylic Acid S SC (CIR, 2003c¢)
2 Serenoa Serrulata (Saw Palmetto) Fruit Extract NA SC N/A
Leptospermum Scoparium Oil NA F N/A
Olea Europaea (Olive) Fruit Oil S SC (CIR, 2011c)
Hippophae Rhamnoides Oil S SC (CIR, 2011c)
Tocopheryl Acetate (Vitamin E) S AQO; SC (CIR, 2014c)
Rosa Canina (Rosehip) Fruit Oil S SC (CIR, 2017¢)
Shea Butter Ethyl Esters S SC (CIR, 2016f1)
’ Citrus Aurantium Bergamia (Bergamot) Fruit Oil S F; SC (CIR, 2016a)
Tocopheryl Acetate (Vitamin E) S AQO; SC (CIR, 2014c)
Squalane S SC (CIR, 2003a)
Pistacia Lentiscus (mastic) Gum NA AD; F N/A
4 Rosa Damascena Flower Extract NA F N/A
Tetrahexyldecyl Ascorbate S F; AO; SC; SB | (CIR, 2017c¢)
Caprylic/Capric Triglycerides S F; SC (CIR, 2003a)
5 Organic rosa canina (rosehip) fruit oil SC (CIR, 2011c¢)
Rosehip (Rosa rubiginosa) oil SC (CIR, 2016%)
° Ylang-Ylang (Cananga odorata) oil NA F N/A

6 CIR Classification: S=Safe, U=Unsafe, NA=No Assessment

7 Function: SO=Solvent, SC=Skin Conditioning, F=Fragrance, AD=Adhesive, AO=Antioxidant, SB=Skin
Bleaching, V=Viscosity, E=Emulsifier, SU=Surfactant, SP=Skin Protecting, AM=Antimicrobial,
P=Preservative, DN=Denaturant, PH=pH Adjuster, BU=Buffering, CL=Cleansing, BI=Binding,

AS=Astringent, DO=Deodorant, H=Humectant, NR=Not Reported.
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Vitamin E (Tocopherols) oil S

AO; SC

(CIR, 2014c)

Table 43. CIR Safety Classification and Function (Silk, Silk + Rose Nano Combo

Hroduct Ingredients CIR Safety. | punction’ | Reference
Water NA SO N/A
Glycerin S F; SC; V (CIR, 2015b)
Cetearyl Alcohol S E;V (CIR, 2008a)
Cetyl Esters S AQO; C (CIR, 2015a)
Ceteareth-20 S SU; SC; (CIR, 2012b)
Cetyl Alcohol S F; SC; V (CIR, 2008a)
Glyceryl Dilaurate S E; SC (CIR, 2007a)
Mineral Oil NA F; SC; SP N/A
C12-15 Alkyl Benzoate S SC; AM (CIR, 2012a)

7 Dimethicone S SC SP (CIR, 2003b)
Stearic Acid S F; SU E (CIR, 2006b)
DMDM Hydantoin S P (CIR, 2008a)
Methylparaben S F; P (CIR, 2008b)
Isopropyl Myristate S F; SO; SC (CIR, 2015a)
Propylparaben S F; P (CIR, 2008b)
Carbomer S E;V (CIR, 2003a)
Sodium Hydroxide S DN; PH; BU (CIR, 2016b)
Hydrolyzed Silk S SC (CIR, 2016g)
Water NA SO N/A

8 Cetearyl Alcohol S E;V (CIR, 2008a)
Sodium Cetearyl Sulfate S SU; CL (CIR, 2010b)

8 CIR Classification: S=Safe, U=Unsafe, NA=No Assessment

? Function: SO=Solvent, SC=Skin Conditioning, F=Fragrance, AD=Adhesive, AO=Antioxidant, SB=Skin

Bleaching, V=Viscosity, E=Emulsifier, SU=Surfactant, SP=Skin Protecting, AM=Antimicrobial,
P=Preservative, DN=Denaturant, PH=pH Adjuster, BU=Buffering, CL=Cleansing, BI=Binding,

AS=Astringent, DO=Deodorant, H=Humectant, NR=Not Reported
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Capric/Caprylic Triglycerides S F; SC (CIR, 2003a)
Propylene Glycol S F; SC; SO; V (Fiug-l;cl.l)\/lM,
Decyl Oleate S SC; E (CIR, 2015a)
Dimethicone S SC; SP (CIR, 2003b)
Hyaluronic Acid S SC; V (CIR, 2009a)
Glycerin S F; SC; V (CIR, 2015b)
Tetrahexyldecyl Ascorbate S F; AO; SC; SB | (CIR, 2017d)
Silk Peptides S SC (CIR, 2016g)
Avocado Oil S F; P (CIR, 2011c¢)
Polyacrylamide S BI (CIR, 2005a)
C13-14 Isoparaffin S SO (CIR, 2012c¢)
Laureth-7 S SU; E (CIR, 2012b)
Ladys Mantle NA SC; AS N/A

Lemon Extract S F; SC (CIR, 2016a)
Kinetin NA SC N/A

Phenoxy Ethanol S F; P (CIR, 2011a)
Vitamin E S AO; SC (CIR, 2014c)
Fragrance NA F N/A

Fd&C Yellow #7 NA C N/A

Water/Aqua/Eau NA SO N/A

Glycerin S F; SC; V (CIR, 2015b)
Butyrospermum Parkii (Shea Butter) S SC; V (CIR, 2017a)
Caprylic/Capric Triglyceride S F; SC (CIR, 2003a)
Cetyl Alcohol S F; SC; V (CIR, 2008a)
Glyceryl Stearate S SU; E (CIR, 2016e¢)
Dimethicone S SC; SP (CIR, 2003b)
Cyclopentasiloxane S SC (CIR, 2011d)
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Theobroma Cacao (Cocoa) Seed Butter S F; SC; SP (CIR, 2011c¢)
C12-15 Alkyl Benzoate S SC; AM (CIR, 2012a)
Stearic Acid S F; SU E (CIR, 2006b)
Potassium Cetyl Phosphate S SU; E (CIR, 2014a)
Cetearyl Alcohol S E;V (CIR, 2008a)
Polysorbate 60 S F; SU E (CIR, 2015¢)
Origanum Vulgare Leaf Extract NA SC N/A
Cinnamomum Zeylanicum Bark Extract NA SC N/A
Lavandula Angustifolia (Lavender) Flower Extract NA F N/A
Hydrastis Canadensis (Goldenseal) Root Extract NA NR N/A
Hydrastis Canadensis (Goldenseal) Extract NA NR N/A
Thymus Vulgaris (Thyme) Flower/Leaf Extract NA F; SC; SP N/A
Rosmarinus Officinalis (Rosemary) Leaf Extract S ?gl s AO K (CIR, 2014b)
Lavnile Saprita (L vode) .
Hydrolyzed Silk S SC (CIR, 2016g)
Squalane S SC (CIR, 2003a)
Tocopheryl Acetate S AO; SC (CIR, 2014c)
Simmondsia Chinensis (Jojoba) Seed Oil S SC; V (CIR, 2008c)
Allantoin S SC; SP (CIR, 2010a)
Phenoxyethanol S F; P (CIR, 2011a)
Ethylhexylglycerin S DO; SC (CIR, 2013)
Acrylates/C10-30 Alkyl Acrylate Crosspolymer S E;V (CIR, 2017b)
Sodium Hydroxide S DN; PH; BU (CIR, 2016¢)
Silk S SC (CIR, 2016g)
10 Vitamin C (L-ascorbic acid) S AO; F; PH; SC | (CIR, 2005c)
Oryza Sativa (Rice) Starch S BL; V (CIR, 2006a)
! Silk (Serica) Powder S F; P (CIR, 2016g)
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Silica S BU (CIR, 2009b)
Fragrance (Parfum) NA F N/A
Linalool NA F; DO N/A
Limonene NA F N/A
Geraniol NA F N/A
Coumarin NA F N/A
Citronellol NA F N/A
Citral NA F N/A
Gentiana Lutea Root Extract NA F; SC N/A
Quercus Robur Bark Extract NA AS N/A
Salvia Officinalis (Sage) Leaf Extract NA F; SC; SO N/A
Diatomaceous Earth (Solum Diatomeae) NA BU N/A
Water NA SO N/A
Silk S SC (CIR, 2016g)
12 Vitamin C (Ascorbyl Glucoside) S AO; F; PH; SC | (CIR, 2005¢)
Sodium Anisate NA NR N/A
Rosehip Oil S SC (CIR, 2017¢)
Alcohol Certified Organic NA AM; F; SO; V N/A
Aloe Barbadensis (Aloe) Leaf Gel S SC (CIR, 2007b)
Apricot Oil S F; SC (CIR, 2011c¢)
Ascorbyl Palmitate S AO; F; V;SP (CIR, 2017d)
Coconut Oil S F; SC; SO (CIR, 2011b)
13 Glucose Oxidase NA SC N/A
Jasmine Sambac Oil NA NR N/A
Lactoperoxidase NA SC N/A
Milk And Sugar Enzymes NA SC N/A
Potassium Sorbate S F; P (CIR, 2008a)
Retinyl S SC (CIR, 2008a)
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Rosa Damascena Oil NA F N/A
Safflower Seed Certified Organic Oil S F; SC (CIR, 2016f)
Sea Algae Extract NA NR N/A
Silk Extract S SC (CIR, 2016g)
Soft-Water NA SO N/A
Squalane S SC (CIR, 2003a)
Tahitian Gardenia Oil NA NR N/A
Tocopheryl Acetate S AO; SC (CIR, 2014c)
Vegetable Glycerin S F; SC; V (CIR, 2015b)
Vegetable-Derived Emulsifying Wax S E (CIR, 2005b)
White Wine And Japanese Plum Extract NA H N/A
Xanthan Gum S SC; SU; E; V (CIR, 2016d)
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Table 44.

Labeling Assessment

Rose-based Products

Information
Product Labelin
Label (Front) Label (Back) g Included on
Number Assessment ;
Website
Incomplete Meets
1 Image Unavailable Image Unavailable Packaging .
Requirements
Assessment
= Incomplete
% . P Meets
2 Image Unavailable Packaging .
s Requirements
B Assessment
2
- O @
/bow;(yw; INGREDIENTS/INGREDIENTS: ROSA CANINA
3 = L Meets A
n.::v;_-—;. m:"'" ! OIL, TOCOPHERYL ACETATE (VITAMIN E) Requirements
si?(?f Dist. Julep Beauty, Inc.
i Seattle, WA 98109 | julep.com
Madein USA
Bl Fabriqué aux Etats-Unis
Incomplete Meets
4 Image Unavailable Packaging .
o= Requirements
D Assessment
VITAMIN C ROSE OIL
| sl
4
ACURE
_’ B rosehip oil
RE_ | = Meets
5 . N/A
Requirements
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Incomplete
Image Unavailable Packaging

Assessment

Meets
Requirements

Table 45. Labeling Assessment (Silk-based and Rose+Silk Combo Products)

Product Labelin Information
Label (Front) Label (Back) g Included on
Assessment :
Website
|
JERGENS.
7 Meets N/A
Requirements
8 Meets N/A
Requirements
9 bsrzlilr(niiyadt:zgnapim ;%':';, i kg oy Meets N/A
O R Requirements
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Incomplete

10 Image Unavailable Packaging Meets
Requirements
Assessment
Eam
Dr.Hauschka
©
. Incomplete Meets
11 Seidenpuder Image Unavailable Packaging :
Requirements
Assessment
12 Meets N/A
Requirements
Incomplete
13 Image Unavailable Packaging Meets
Requirements
Assessment
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